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‘ [OFFICIAL NOTIOE. ] 


New England Association of Gas Engineers. 
a 
SECRETARY’S OFFICE, BIRMINGHAM, Conn., Jan. 15, 1891. 
To the Members of the New England Association of Gas Engineers :— 

The meeting of the New England Association of Gas Engiaeers will 
be held at Young’s Hotel, Boston, Mass., on Feb. 18 and 19, 1891. The 
meeting will be called to order by the President, Mr. C. F. Prichard, 
on Wednesday, at 10 o'clock a.m. 

It is hoped that all the members who can possibly attend will be 
present. Asyet it is tooearly to give a list of papers which will be read, 
but it is believed that the coming meeting will prove no exception in this 
respect to those which have been held in the past, and that in the course 
of two weeks the announcement can be made of a goodly number of 
papers. 

Persons eligible for membership and wishing to join the Association 
will please send to the Secretary for blank forms of application. 

CHARLES H. NETTLETON, Secretary. 








[OFFICIAL NOTICE. | 
Annual Meeting of the Southwestern Gas Association. 


—_— 
SOUTHWESTERN Gas ASSOCIATION, t 
DENISON, TEX., Jan. 5, 1891. 

We herewith hand you a programme of the next meeting of the 
Southwestern Gas Association, to be held at San Antonio, Tex., on the 
10th and 11th days of next March. The officials of the San Antonio Gas 
Company have expressed a willingness to provide accommodations for 
all attendants at our next meeting. You can communicate direct with 
them. You will please bear in mind the knowledge to be derived from , 
the discussions from the papers to be read at these meetings. We expect 
a good attendance, and must have you with us. Do not fail to come. 
Our Question-Box is open for your queries. Information can be had 
through it that can be received through no other channels. Trusting to 
be favored with your presence, we are, 

Yours fraternally, Wo. ENFIELD, 
J. R. CULLINANE, 
Committee on Programme, 


Programme. 


Address of President, A. E. Judge, Austin, Tex. 

‘* Advantages of a Gas Engineer Being a Member of a Gas Associa- 
tion,” by the President. 

‘Gas Coals of the Southwest,” by Wm. Enfield, Dallas, Tex. 

‘** Condensation and Leakage in the Southwest,” by C. P. Russell, Gal- 
veston, Tex. 

‘* Regenerative Furnaces in the Southwest, 
tonio, Tex. 

‘*The Steam Jet Exhauster and Condensation,” by J. C. Lord, Fort 
Worth, Tex. 

“Candle Power in Competition with Electric Lighting,” by Leonard 
Gill, Corsicana, Tex. 


* by E, A. West, San An- 
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‘* Electric Lighting in Connection with Gas Lighting : Comparative 
Prices and Profits of Each,” by J. J. Walsh, Paris, Tex. 

** Fuel Gas and Gas for Fuel,” by J. R. Cullinane, Denison, Tex. 

‘Gas Making in the Southwest: Its Advantages and Disadvantages,” 
by Joshua Gill, Houston, Tex. 

“* Market for Residuals in the Southwest,” by J. L. Brockenborough, 
Waco, Tex. 

‘**The Commercial Possibilities of Gas,” by Thos. Miller, Fort Worth, 
Tex. 

“The Gas Man’s Easy Chair: Has he One?” by Maj. Davis, Sherman, 
Tex. 

‘* Mains, Services and Drips,” by Elmer Jones, Paris, Tex. 

‘*Gas Stoves and a Special Price for Gas as Fuel,” by G. R. Vaughn, 
Houston, Tex. 

‘“*The Alternating Current,” by J. H. Maxon, Waco, Tex. 

‘Carrying Gas into Mexico and to Mexicans,” by M. L. Hickey, El 
Paso, Tex. 








BRIEFLY TOLD. 
fe 

DeaTH OF WILLIAM Moonry.—Telegraphic despatches received at 
this office, on the afternoon of Thursday last, convey the shocking in- 
formation that Mr. William Mooney, the well known architect of this 
city, and who for 30 years or more had devoted himself to planning in 
connection with gas works construction, died suddenly, in the rotunda 
of the National Hotel, Peoria, Ills., on the afternoon of Wednesday last, 
the 2ist inst. Mr. Mooney, if we mistake not, was retained by the Peoria 
Gas Light Company to design and oversee certain improvements on its 
works, and his visit to that city was related to the task in hand. Tosay 
that we are shocked over his death is putting it all too mildly, for only 
a day or so prior to his departure for Peoria he called at the JouRNAL 
office, when he seemed to be and was in his usual vigorous health and 
exuberant spirits. In due time we will put before our readers some ac- 
count of his life. 





AGAIN THE CANDLE POWER OF ARC LIGHTS.—Some months ago the 
authorities of Allegheny City, Pa., reached the conclusion that it would 
be in line with progress and economy were the city to invest in an elec- 
tric lighting plant, with the object of maintaining therefrom a supply 
of current to the public lamps. Elaborate plans were prepared and 
lengthy specifications were drawn up, and in the course of time bids 
were received from the several electric constructing companies, respect- 
ing the figures at which they would undertake the work. The Westing- 
house Company, of. Pittsburgh, naturally had the best chance at 
the outset in the competition, in that its factories were to all intents 
and purposes in the city of Allegheny; further, it was in line with the 
pride of home feeling that local pride would stretch a point or two 
over alloting the contract to the virtual home company. Although the 
Westinghouse Company’s bid could not ou a strict interpretation of its 
clauses, when analyzed on the basis of the specifications, be claimed to be 
the lowest, nevertheless the Company was awarded thecontract. Under 
the agreement a certain number of arc lamps (2,000 candle power each) 
and another certain number of incandescent lamps (20 candle power each) 
were to be provided for; the contractors to furnish everythiny in the way 
of power and line equipment necessary to the maintenance of both classes 
of lamps ; also to operate the same for the space of 6 months, at the end 
of which period, if the report of the experts named by the city to say 
whether the plant was up to standard or not was favorable, the contract- 
ors were to be paid the sum of $141,000, plus the expense of operating 
the plant during the 6 months probationary period. The work of con- 
struction was proceeded with, and about midsummer the lights were 
turned on. From the outset, complaint was made that the illumination 
yielded was not satisfactory, but as the tower system had been availed of 
largely by the planners of the system, this lack of light might be fairly 
chargeable to a defect in the planning rather than to imperfect or 
skimped work by the contractors. The probationary or trial period hav- 
ing run its course, the contractors asked for their money, whereupon the 
city appointed its experts to determine whether everything was as it 
should be in the construction, working and results of the system. Mr. 
Baird was selected to examine the power and electrical generating and 
conveyiag apparatus, and Prof. Very was retained to report upon the 
candle power of the lamps. Mr. Baird’s report goes to show that the 
portions of the work which he was to examine are in every respect 
up to the specifications, hence the contractors and the city are to 
be congratulated ; but not so with that which Prof. Very reports 
upon. He finds as follows: ‘‘I made tests of the arc lamps at several 
points. From the observatory I tested the lamps on the Lithgow av- 
enue tower. Taking into account the smoky atmosphere, the per- 





centage of light absorbed by the glass globe, and other adverse condi- 
tions, I estimate the candle power per lamp there to be 390. Another test 
made at the central station on Braddock street, with a naked arc, under 
much more favorable conditions, leads to the deduction that the maa- 
imum candle power of the Westinghouse arc light is 688.” To which 
the Professor naively adds, ‘‘Thus you will see the are lamps fall 
greatly below the power required by the specifications.” In respect to 
which we might remark that the Professor seems to be spenking by the 
card. Turning now to Professor Very’s findings in the incandescent 
lamp tests, he says, ‘‘One of the requirements is that the incandescent 
lamps shall burn 600 hours, and that at the end of that period they shall 
diffuse as much light as when new—20 candle power is required. From 
tests I find that when new the incandescent lamps exceed the required 
candle power, but when old they fall as low as 3 candle power. I judge 
the average candle power of these lamps is about 13.3.” The Councils 
Committee, however, in the face. of expert Very’s report, recommended 
(by a vote of 8 to 1) that the plant be accepted, and that the contractors 
be released from further responsibility. It would be more satisfactory 
to our readers, no doubt, if we were able to give more precise details re- 
garding the plant, but at present we are without them. Perhaps we 
may supply them at a later date. The cost to the contractors of operat- 
ing the plant during the probationary period was $18,533.35. 





SrxtH ANNUAL REPORT, MASSACHUSETTS STATE Gas AND ELECTRIC 
ComMIssION.—We are indebted to ‘‘Observer” for the following, from 
the columns of the Boston Journal, dated January 16: 

“The sixth annual report of the Gas Commission, which has been 
sent to the Secretary of the Commonwealth, states that during the past 
year 73 gas companies and 6(0electric light companies made returns, and 
suggests that legislation be had to secure such returns more promptly 
than now. Fourteen companies have been proceeded against, after two 
urgent notices, for failure to make returns, and it is suggested that a 
fine be imposed for each day’s delay, so as to secure the returns in 
season for proper compilation for use by the Legislature. 

‘*There is now no legal obstacle to the manufacture of water gas, and 
Lawrence and Pittsfield have added water gas works, while Athol has 
changed from water to coal gas. 

‘* Although there has been a steady progress of electric lighting, there 
has been in most places a gradual increase in the consumption of gas. 
Data being now obtained will probably afford better information as to 
the comparative cost of gas and electricity. Electric motors are coming 
into more general use, although their cost has not been much lessened. 
It is suggested that the Board have power to call on the State Gas In- 
spector to test the candle power of the electric light ; also that the report 
of the Inspector be combined with the report of the Board. 

‘*TIn 24 cities and towns the companies furnish both gas and electric 
light. During the year the North Adams Gas Light Company has been 
allowed to furnish electric light, and the Worcester Gas Light Company 
refused the privilege. A detailed statement of the reasons in each case 
is given. 

“During 1890 five persons were injured, three fatally, by electric 
light plants, and 23 persons were injured, 8 fatally, by illuminating gas, 
2 of the latter being suicides. 

‘* During the year 18 companies have reduced the price of gas. The 
number of gas meters during the year increased 3,892, and the street 
gas mains have been increased 54 miles, The number of public gas 
lamps has fallen off 1,776. During the year there were 12 electric light 
companies incorporated, with a total capital of $267,000. The electric 
light companies paid dividends of $153,708, only 21 out of 60 such com- 


panies paying dividends, however. The electric light central stations 
showed receipts of $1,920,702.05, and a balance of $579,887.45. The gas 
companies showed receipts of $5,270,991.04, and a net of $1,608,618.06. 

‘*The report expresses high appreciation of the services of Major Row- 
ell, who retired from the Board in July.” 








The Market for Gas Securities. 

Consolidated gas was neglected during the week, and sold down on 
small offerings to 944. To-day (Friday) it is at 944 to 947, with some indi- 
cations that a marked rally is close at hand. Other city shares are dull and 
neglected. In Brooklyn no change of moment is reported, although the 
backers of the Equity Company are prepared toand will goahead. Chicago 
gas sold upto 47 +, and then dropped to 42. The opening price to-day was 
434, as against the closing figure of 42% lastevening. Bay State, of Boston, 
sold up to 62-3, the recent decision of the Supreme Court, in the matter of the 
application of the authorities of Peabody for the — to operate a gas and 
electric light plant on municipal account, under the general law, having 
been unfavorable to the applicant. The decision is that a special act 
must be secured in such instances. This matter will be referred to at 
greater length subsequently in our news columns. 








Jan. 26, 1891. American Gas 





Light Hournal. 


Ii! 








[A paper read before the Society of Gas Lighting.] 
Lighting by Gas. 
eee aa 
By Mr. M. S. GREENOUGH. 

Having recently been invited to make some remarks before a gather- 
ing known as the Merchant’s Club on the development and present pros- 
pects of gas lighting in Boston and America, I got together a few statis- 
tics on the subject, and when I received on Monday a notice that a pa- 
per was expected from me to-day by this Society, I thought that perhaps 
they might be of interest here, although many of the facts are familiar 
to the members. 

Wishing to begin my remarks properly, I looked up the question of 
the invention of illuminating gas, and found it to be claimed for both 
Murdoch and Lebon. Lebon has had a statueerected to him in France; 
Murdoch has so far escaped that doubtful honor, I believe. To have a 
statue erected to one’s self in France would be gratifying, but when I re- 
member the ordinary English statues with which the streets of London 
are adorned I think on the whole that Murdoch is better off without it. 
I will not weary you with the dates which I presented to tae Club, ex- 
cept to call your attention to the fact that while the early experiments 
were being made in London a man named David Melville, of Newport, 
R. I., was working in the same direction here, and not only lighted a 
mill in Watertown, and two near Providence, but in 1813 lighted Beaver 
Tail Lighthouse. These facts are notable, and I had myself forgotten 
them. 

Baltimore is entitled to the honor of starting the first gas company in 
1817, but Boston followed soon after—1823. The experiment, however, 
was a failure, and the Company went into bankruptcy and was sold out. 
The present North End station was started in 1827. 

The statistics of growth which I have are from 1841, and when put to- 
gether every ten years are worth consideration. 


Date. Output, Cu. Ft. Price. Percentage. 
ae 17,460,970 $5.00 — 
1850...... 75,280,750 3.50 331. 
1860...... 271,000,000 2.25 260. 
1870...... 520,725,000 3.00 92. 
1680........ 712,550,000 2.00 48. 
1008......0::. 1,312,000,000 1.30 84, 
Compare this with Philadelphia for the same time: 

Date. Output, Cu. Ft. Price. Percentage. 
1841...... 51,272,000 _ _ 
1850...... 182,016,000 $2.25 257. 
oo ae 639,578,000 2.25 251. 
See 1,241,485,000 2.55 94. 
| ee 2,173,010,000 2.00 75. 
1889 . 8,151,149, 000 1.50 45. 


Now take Roxbury and South Boston, and the growth is equally sat- 
isfactory: 





ad Roxbury.-—_—-— ———South Boston.——— 
Date. Cubic Feet. Date. Cubic Feet. 
1860.... 17,406,800 1860.... 10,762,845 
1870.... 52,322,200 1870.... 28,694,664 
1880.... 91,755,000 1880.... 33,149,752 
1890.... 175,642,000 1890.... 67,064,931 


This makes the present consumption of gas in Boston about 44,000 cu- 
bic feet to each meter, or, calling the district supplied about 150,000, 
about 7,500 cubic feet per head of population. 

Now, if Boston has practically doubled its output in the past ten 
years, right in the face of electrical development, what part has elec- 
tricity played? So far as arc lighting goes, I think it is recognized as 
an assistance in the large cities by having raised the standard of light. 
What, however, has been done by the incandescent? To answer this 
question intelligently I tried to ascertain how many electric lights were 
in use in Boston at present. I was told that the Boston Electric Light 
Company had 8,000 in use. I inquired how many thousand feet of gas 
these were equivalent to. The ampere meters of the electric companies 
show what has been the number of amperes that have been sent out by 
them in 24 hours, and, estimating so many toa 16-candle power light, they 
can tell how much gas has been displaced. For 8,000 lights I was told 
there was an equivalent of 113,500 cubic feet of gas, or about 14 feet toa 
burner. The Edison Company claim to have about 40,000 lights in use 


in Boston, and about 30,000 in use at the time of their heaviest load. If, 
then, 40,000 lights had 14 feet to a light on an average, it would give, 
then, 560,000 feet of gas, which, added to 113,000, would make 673,000 
feet of gas as the amount sent out by the two Companies in Boston at 
the present time, or about one-tenth the quantity of gas sent out in the 


The capital invested in these Companies is much more than one-tenth 
of that invested in gas, and the price is about 50 percent. more than that 
at which gas is now sold. It hardly looks tome as though the develop- 
ment of electric light in the next five years was going to be so great as 
that of the last five. There is a stratum in the consumers of gas, if I 
may use such an expression, who are going to displace it for electric 
light if they have not already done so; but I think this stratum is ex- 
tremely limited in extent. I look during the next ten years for a de- 
velopment of gas, not only for lighting but for other purposes, which 
will fully equal the last ten. 








Meters for Measuring Natural Gas. 
—_—_ 

The changing conditions in the supply of natural gas for fuel pur- 
poses are vividly shown in the rules that are being made by the com- 
panies engaged in such supply. The handwriting on the wall goes to 
show that the volume of gas from the wells is steadily decreasing ; fur- 
thermore, that the time is close at hand when the companies will refuse 
to furnish gas to factories for the general operation of such works, un- 
less the proprietors of the same will consent to pay a rate per thousand 
cubic feet far in excess of that which has so far been paid by them. 
The natural gas companies have determined from experience that the 
domestic consumer is the taker who will pay them the best rate, and that 
such supply can be maintained in accordance with a close estimate of 
the daily needs of the town or city. The average output for the 24 
hours can be closely calculated, and, in fine, the business can be con- 
ducted on lines closely approaching those which govern the daily work- 
ing of an artificial gas company. 

The natural gas companies have about arrived at the conclusion that 
the house consumer will no longer be supplied ou the contract basis— 
that is, in respect to the item of quantity. Which means that a fixed 
rate per 1,000 cubic feet on a supply through a meter is hereafter to be 
the rule and not the exception. 

Several special types of meters for registering natural gas—notably 
the Westinghouse—have been on the market for some time, and have 
been fairly acceptable to the suppliers and users of natural gas. In 
fact, large numbers of ordinary dry meters are in use on natural gas, 
but there is the danger that irregularity of pressure, owing to defects in 
the distribution system, may lead to fracture and so to explosion. 





The cut herewith presented illustrates a meter especially designed for 
measuring natural gas, which is being put on the market by the Amer- 
ican Meter Company. The meter shown is capable of passing and 
measuring accurately 300 cubic feet per hour, at the regular or ordinary 
pressure obtaining in the supply of artificial gas. Of course this means 
that at the pressure usually found in the supply of natural gas to houses 





districts in which they have incandescent light. 





at least 33 per cent. increase in the hourly duty can easily be obtained 
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from it. The meters carry indices recording a maximum of one million 
cubic feet. The size shown is the one proven by experience to be the 
best adapted to use in ordinary households, as it is capable of passing 
gas to 7 fires. Where larger quantities of gas are required, two or more 
meters of the size illustrated can be employed, at a greater saving in ex- 
pense than if one meter of a larger size were used; for large meters of 
equal strength increase very much in cost. 

These meters will register gas supplied at a pressure equal to a column 
of water from 10 to 16 inches in height (about 5 to 8 ounces per square 
inch), or will work freely at the pressure of ordinary manufactured gas. 
The cases are of wrought iron, securely bolted, and are cylindrical in 
form, and the meter is finished in accordance with the well known prac- 
tice of the Company. 








(Concluded from page 81. } 
Electrical Units of the Present and Future. 
Ce 
{An address by Prof. Francis B. Crocker, of Columbia College, before 
the New York Electric Club. |} 

We now come to self-induction. Self-induction is somewhat unfamil- 
iar, nevertheless it is becoming important. Self-induction in telephone 
work, aerial, underground and submarine lines, dynamo armatures, dy- 
namo field magnets, transformers and other alternating current appar- 
atus are all practical cases of self-induction. We should consider self- 
induction almost as much as resistance. We have not done so hereto- 
fore, but that is no reason why we should not in the future. 

It happens that there are several ways of defining self-induction, but 
the best way, I think, is to consider it as a counter electromotive force. 
That is to say, when I send a telephone current through an electro- 
magnet the latter reacts against the current. When the current tries to 
go through, the magnet tries to oppose it. Therefore, the best way to 
define the unit self-induction is to say that it gives a unit counter electro- 
motive force when there is a unit change of current in a unit time. The 
ordinary way, however, of deriving this unit is to multiply resistance by 
time. That seems to be an odd way to get it, but what it means is this: 
That self-induction is the apparent increase in resistance that we get 
when we try to pass acurrent through a circuit. If I put a current 
through the field magnet of a dynamo machine it will take some time 
before it reaches its full strength. The magnet will resist the current 
very much more than the mere resistance of the wire, if it were 
stretched out in a straight line, due to the fact that it is formed in a coil 
around a piece of iron. But after the current has got flowing, so to 
speak, then self-induction ceases to exist. It only occurs when a change 
is taking place. 

The absolute units have no names ; they are simply designated as ab- 
solute units of electromotive force, resistance, or quantity, as the case 
may be. This means that they are derived directly from the centimeter, 
gramme, and second, and ‘* dimensions ” of units are mathematical ways 
of expressing how these fundamental quantities enter each unit. Some 
of them involve all three of these quantities, some involve two, and 
some only one. Take, for instance, area. Area is L square ; that is, the 
square of the length ; for example, a foot square is an area. Volume is 
Leube. Velocity is Ldivided by T. That is, it is L multiplied by T to the 
minus one power. This enables us to put them all on the same line for 
convenience. 

We come now to the practical units. Every one of these absolute 
units derived, as I said, is either so small or so big that they are not 
useful. 

It was necessary to take a certain number of a fraction of an absolute 
uvit. In the case of resistance they took such a number of absolute 
units in round numbers as would most nearly approach the Siemens unit 
which had been used before, and it happened to be 10° absolute units, 
which means that a billion of these little bits of absolute units will make 
one ohm, the practical unit of resistance, naming it after the discoverer 
of Ohm’s law and establishing the precedent of naming all the electric 
units after distinguished electrical scientific men, which rule has been 
followed, without exception, to the last unit. They call 10°, that is, 
100,000,000 absolute units of electromotive force, a volt. That approxi- 
mated most closely in round numbers to the Daniell cell which had pre- 
viously been used as the unit of electromotive force. They selected the 
nearest units to the two units already in existence, and having fixed 
those, theoretical value of the ampere followed. It is one thing to select 
how many practical units you will have in one practical unit and it is 
another thing to determine it. The whole system could have been orig- 
inated without making a single experiment. The ampere can be deter- 
mined experimentally very much more easily than the volt or ohm, as I 
said, by balancing the effect of the current on the magnet with some 





known force. Now, it happens that we know the force of the earth’s 
magnetism. It is not at all difficult to find out by suspending a magnet 
determining its time of swing and moment of inertia. Haviag deter- 
mined the earth’s magnetism, all you have to do is to balance the cur- 
rent effect on a magnet with the earth’s effect on it, and knowing the 
earth’s effect we know the current’s effect, and, therefore, know the 
value of the current, which is the whole principle of a tangent galvano- 
meter. 

Ti.us the tangent galvanometer will give us the value of the current 
in absolute units, and if we take 10—' of these we get the value in am- 
peres. This is because the volt is 10° and the ohm is 10°. Therefore, di- 
viding one by the other in ohm’s law, we obtain 10—'. Having arrived 
at the current absolutely, we can also determine how much metal a cur- 
rent will deposit. But we cannot calculate it absolutely, however ; we 
must determine it. I have here the exact weight of silver that one am- 
pere will deposit in one hour. It was carefully weighed by the Assay 
Department of the School of Mines, and it is right to the tenth of a mil- 
ligramme and weighs 4.0248 grammes. The ampere is a unit that is eas- 
ily determined. The volt and the ohm require laborious work of years, 
and the original ohm, as determined by the British Association commit- 
tee, was about 1} per cent. wrong, which is a pretty bad mistake for a 
scientific measurement. 

In making actual standards of these units, the volt is the most elusive 
one of all. The tangent galvanometer and the silver deposition give up 
the ampere pretty well, and for the ohm we have a definite coil. But 
the volt is dependent on standard cells containing chemicals that are 
very apt to change. They are compounds and they are apt to decompose 
or change in their composition. 

It happens that the umt of capacity, the farad, is a very large unit, 
and we have to take a millionth of it to get a working unit. The micro- 
farad is the standard, and it is a pretty good-sized standard. It is equal 
to the capacity of 2 or 3 miles of the Atlantic cable. It would contain 
the same quantity of electricity as 2 or 3 miles of Atlantic cable, and it 
would take 1,000 Atlantic cables to equal 1 farad in capacity. There- 
fore, you see that what is called the ‘‘ practicable unit” of capacity is 
very unpracticable. The reason the farad is so large is that we have 
obliged ourselves to define units in terms of 1 volt, 1 coulomb, ete. 
Now, with static electricity, 1 volt is very small. Our ordinary static 
charges are 100,000 volts or more ; for instance, it takes about 100,000 
volts to spark 1 inch. 

Now a static spark to jump an inch is not a particularly large one. 
These, to take the volt to determine the unit of static capacity, make it 
necessary to have a tremendous capacity to hold our coulomb at that 
very low electrical pressure. 

I would like to point out the fact that we have ‘‘ absolute units” and 
practical units,” so called. (I put both of these in quotation marks.) 
Absolute, units, as I have said, are not absolute, they are based on arbi- 
trary dimensions of the earth incorrectly measured. Now, practical 
units in the same way are not practical, because we have one, the farad, 
that is 1,000 times greater than the greatest practical capacity in exist- 
ence. Therefore, I maintain that we must have a third system of units, 
and that is the ‘‘ working” units. You could call them ‘* commercial,” 
but the objection to that is that they are equally used in the laboratory 
as in commercial work. We use a microfarad in the laboratory the same 
as in the office of a telephone or cable company. Therefore they are 
not, strictly speaking, commercial, but they are working in both cases. 
Sometimes the working units agree with the practical and sometimes 
they do not. The ampere, coulomb and volt are the same, although in 
telegraphy we use the milliampere. Then we come to the ohm. That 
is, the ohm is right for most practical work, but for insulation tests we 
have to use a megohm. Nobody thinks of giving insulation tests except 
in megohms. Therefore, for that class of work, the working unit is the 
megohm and not what is called the practical unit. 

When we come to the microfarad there is no question. The practical 
unit ceases entirely to be practical, and we have to adopt the working 
unit, which is almost infinitely different. 

The watt is a convenient unit for a great many purposes, but when we 
use it for large work we use the kilowatt, which, by the way, is a good 
way of rating dynamos, because it is fairly near a horse power. 

Then we come down to the last of all—the henry, the new member of 
the family, and it is a question whether the working unit will be a henry 
or amillihenry. I did think of reducing the value of the henry to ;¢55 
of its value, as given in the table; but it would have been a mistake, for 
the reason that, instead of having its value 1 second multiplied by 1 
ohm, we would have its value a second multiplied by ;,'55 of an ohm or 
xi, of an ohm. That would be destroying the simplicity and the harmo- 
ny of this system—a feature which it certainly does possess. Every one 
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of these units is derived from every other one in the simple ratio of 1 to 
1, and in no case is there any complex relationship of ;;'55 Or ;5}95 OF 
anything of that sort. You see that the coulomb is an ampere multi 
plied by a second, a volt is 1 ampere multiplied by an ohm, a farad is a 
coulomb divided by a volt. A joule is a volt multiplied by a coulomb, 
and a henry is a second multiplied by an ohm ; and to make any one of 
them anything would, I think, be a mistake, particularly as it would 
have been the only exception to the harmoniousness of the system. 
Fortunately, the henry approximates a practical value. For example, 
a large Edison dynamo, shunt wound, wil run up to 1 or more hundred 
henrys. A telephone magnet wit] be between ;}, and , of a henry. 
We could not expect that to be a very large value. An ordinary relay 
is several henrys in value. A large induction coil isoften 1,000 or more 
henries in value. Therefore there is nothing preposterously small or 
large about the henry. It is about right. I have given in the last col- 
umn of the table the actual or experimental value. That is, 4.025 
grammes of silver per hour is the ampere. The volt is .926 of a Daniell 
cell. The legal ohm is 106 centimeters of mercury 1 square millimeter 
in cross section, etc. The unit of self-induction is equivalent to the 
length of the earth’s quadrant. Thus we see that often starting with the | 
earth’s quadrant in this system of units, toobtain the fundamental units | 
of length, and passing through all the mechanical units and the electric 
units, we finally get back to the earth’s quadrant again. It is certainly 
quite remarkable and striking. It is a fact, nevertheless, that the unit | 
self-induction is properly represented by a length equal to the earth’s | 
quadrant. In fact, it has been called the quadrant, and was so called by 











up the hydrocarbons, and so preventing the separation of incandescent 
carbon, which produced a non-luminous flame, but the diluting action 
of the nitrogen, which acted by cooling the flame; thus preventing a 
temperature being reached at which the hydrocarbons are broken up, 
and the carbon liberated—a fact which was proved by his showing that 
heating the mixture of gas and air again restored the luminosity of the 
flame. This experiment clearly showed that temperature is a most im- 
portant factor in the illuminating value of a flame ; and this is still fur- 
ther shown by a study of the action of the diluents present in coal gas— 
the non combustible ones being far more deleterious than the combust- 
ible, as it is found that they not only dilute, but withdraw heat. Any- 
thing that will increase the temperature of the flame will also increase 
the illuminating power; provided, of course, that the increase of temper- 
ature is not ebtained at the expense of the tco rapid combustion of the 
hydrocarbons, as was shown by experiment when studying the action of 
diluents on flame. Oxygen added to coal gas increases its illuminating 
value to a marked and increasing degree until a certain percentage has 
been added: after which the illuminating power is rapidly decreased, 
until the point is reached when the mixture becomes explosive. Thisis 
due to the fact that the added oxygen increases the temperature of the 
flame by doing the work of the air, but without the cooling and diluting 
action of the nitrogen. When, however, a larger proportion is added, 
it begins to burn up the heavy hydrocarbons; and although the tempera- 
ture goes on increasing, the light giving power is rapidly lowered by 
the diminution of the amount of free carbon in the flame. 

It has been proposed to carburet and enrich poor coal gas by admix- 


the Paris Conference, which, I think, was a great unfairness to Ameri-|ture with it of an oxy-oil gas made under Tatham’s patents, in which 
can electrical men, both living and dead, because certainly America’s crude oils are cracked at a comparatively low temperature, and are then 
contributions to electrical science and industry have been fully equal to | mixed with from 12 to 24 per cent. of oxygen gas. Oil gas made at low 
those of any other country ; and if England has the farad, joule and temperature is per se of little use as an illuminant, as it burns with a 
watt, named in honor of her distinguished electrical scientists, if France | smoky flame, and does not travel well; but when mixed with a certain 
has the coulomb and the ampere, if Germany has got the onm, and if | amount of oxygen it gives a very brilliant white light and no smoke, 
Italy has got the volt, I think it is certainly not unreasonable for us on | while, as far as experiments have at present gone, its traveling powers 
this side of the Atlantic to ask for 1 unit, to be named after the discover- | are much improved. At first sight it seems a dangerous experiment to 
er of self-induction, Joseph Henry. 'mix a heavy hydrocarbon gas with oxygen ; but it must be remembered 





In regard to future units, which the requirements of advanced work | 
will soon necessitate, we need a unit of the strength of a magnetic field. 
We can express it as so many lines of force to the square centimeter, 
etc., but that is a very clumsy way. If we simply called it one franklin | 
it would be very preferable to a long sentence. We all have in mind 
the naming of some electric unit after Franklin, but, unfortunately, 
Franklin is not identified with magnetic work. He is identified with 
electrostatic work; but all the electrostatic units have been named. But 
perhaps his name may be adopted. We shall certainly require within a 
short time a magnetic unit defining the number of lines of force, and we | 
will speak of a field as so many units, and we will have a name for it ; 
and when we use it every one will know what we mean. The naming 
of a new unit, and giving it its value, and deciding what it shall he, are 
very difficult questions. An error might cause considerable trouble and 


loss of time and all sorts of bad results, whereas the proper selection of | 


a unit would greatly facilitate work. 

This treatment of units is necessarily superficial, and all I have at- 
tempted to do is to show you the general derivation of them, starting 
with the very first conception and coming to the present time and a little 
beyond. In fact, by giving you some inkling of what the probability of 
new units is. 








[From the London Journal.) 

Gaseous Illuminants. 

— 

[An abstract of the fifth (and last) lecture of the series on this subject re- 
cently delivered before the Society of Arts, by Prof. Vivian B. Lewes. 
For abstracts of the preceding lectures see JoURNAL, Dec. 22, 1890, p. 
877 ; Jan. 5, 1891, p. 3; Jan. 12, 1891, p. 42 ; Jan. 19, 1891, p. 76.} 
The last of the series of the Cantor Lectures on the above subject was 

given at the Society of Arts by Prof. Vivian B. Lewes, F.I. 3., F.C.S., 

on Monday evening, last week; the matters discoursed upon being the 

combustion of coal gas and the probable future of gaseous illuminants 
and heating gases. 

The lecturer commenced by saying that, having brought before his 
audience the various methods by which ordinary coal gas can be en- 
riched, so as to give an increased luminosity to the flame, he wished to 
discuss the methods by which it can be burnt in order to yield the great- 
est amount of light, and the products which result during combustion. 


« 


that, although hydrogen and carbon monoxide only need to be mixed 


| with but half of their own volume of oxygen to produce the most explo- 


sive compound, yet as the number of carbon and hydrogen atoms in the 
combustible gas increases, so does the amount of oxygen needed. So 
that coal gas requires rather more than its own volume, and ethylene 
three times its volume, to yield the maximum explosive results ; while 
these mixtures begin to be explosive when 10 per cent. of oxygen is com- 
bined with hydrogen or water gas, 30 per cent. with coal gas, and more 
than 50 per cent. with oil gas of the character used. It is claimed that if 
this gas were used as an enricher of coal gas, 5 per cent, of it would in- 
crease the luminosity of 16-candle gas by about 40 per cent. Oxygen 
has been obtained for some time past from the air, on a commercial 
scale, by the Brin process; but it has never been produced so cheaply 
as to allow of its free use for industrial purposes. At the present time, 
however, there seems every prospect of our being able to obtain very 
pure oxygen at a low rate. The process by which this important result 
is to be obtained is as old as the hills, and was first introduced by Tessie 
du Motay, and consists of passing alternate currents of steam and air 
over sodic manganate heated to dull redness in an iron tube. The pro- 
cess has never been commercially successful, for the reason that the con- 
tents of the tube fused, and, flowing over the surface of the iron, rapidly 
destroyed the tubes or retorts ; and also, as soon as fusion took place, the 
mass became so dense that it had little or no action on the air passing 
over it. Now, however, Mr. Bowman claims that he has overcome this 
difficulty by preparing the manganate in such a manner as to entirely 
prevent fusion, and to keep it in a spongy state, which gives very high 
results; and the substance being practically everlasting, the cost of pro- 
duction is extremely low. It is proposed to feed this by a separate sys- 
tem of pipes to small gas jets: and by converting them into practically 
oxy-hydrogen blow-pipes, to raise solid masses of refractory material to 
incandescence, and also by supplying oxygen in the same way to oil 
lamps of particu'ar construction, to obtain a great increase in illumin- 
ating power. Whether these methods of employing oxygen will be suc- 
cessful or not I do not wish to discuss at the present time; but there ‘is 
no doubt that cheap oxygen would be an enormous boon to the gas man- 
ager, as, by mixing 5 per cent. of oxygen with his coal gas before puri- 
fication, he could not only utilize the method so successfully introduced 
by Mr. Valon at Ramsgate, but could also increase the illuminating 
value of his gas to a slight extent. 





He then went on to remark that in the first lecture, while discussing the 
theory of luminous flames, he pointed out that in an atmospheric burner 


In speaking of the structure of flame, I pointed out that close to the 
burner from which the gas giving the flame is issuing, a space exists in 


it was not the oxygen of the airintroduced combining with and burning which ne combustion js going on ; in other words, a flame js never in 
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contact with the rim of the burner. This is best seen when the gas is 
turned low. With a batswing burner, for instance, turned so low that 
only a small non-luminous flame is left, the space between burner and 
flame will appear as great as the flame itself; while if the gas is mixed 
with an inert diluent like carbon dioxide, the space can be very much 
increased. Several theories have been brought forward to explain this 
phenomenon ; but the true one is that the burner abstracts so much heat 
from the flame at this point that it is unable to burnthere. This can be 
proved by the fact that where a cold object touches the flame a dividing 
space similar to that noticed between flame and burner will always be 
observed ; and the colder the object, and the more diluted the gas, the 
greater is the observed space. Ifacold metal wire or rod is held in a 
non-luminous flame it causes an extinction of the gas for some consid- 
erable space around itself; but, as the temperature of the rod rises, this 
space becomes smaller and smaller, until the rod is heated to redness, 
and then the flame comes in contact with the rod. In the same way, if 
the burner from which the gas is issuing be heated to redness the space 
between burner and flame disappears. It has already been shown that 
cooling the flame by an inertdiluent reduces the illuminating value, and 
finally renders it non-]luminous ; and we are now in a position to discuss 
the points to aim at in the construction of a good gas burner. In the 
first place, a sensible diminution in light occurs when a metal burner is 
employed ; and the larger the surface and thickness of the metal the 
worse will be its action on the illuminating power of the flame. But 
this cooling action is only influencing the bottom of the flame. With a 
small flame the total effect is very great ; with a large flame, almost 
nil, The first point, therefore, to attend to is that the burner should be 
made of a good non-conductor. In the next place, the flow of the gas 
must be regulated to the burner ; as, if you have a pressure higher than 
that for which the burner is constructed, you at once obtain a roaring 
flame and a loss of illuminating power, as the too rapid rush of gas from 
the burner causes a mingling of gas and air, and a consequent cooling 
of the flame, while the form of the flame becomes distorted. The tap 
also which regulates the flame is better at a distance from the burner 
than close to it, as any constriction near the burner causes eddies in the 
flow of the gas which gives an unsteady flame. These general princi- 
ples govern all burners. 

We will now take the ordinary forms in detail. In the flat-flame 
burner, given a good non-conducting material and a well regulated gas 
supply, little more can be done, while burning it in the ordinary way, 
to increase its luminosity; and it is the large surface of flame exposed to 
the cooling action of the air which causes this form of burner to give 
the lowest service of any per cubic foot of gas consumed. Much is done, 
moreover, by faulty fittings and shades, to reduce the already poor light 
afforded, because the light-yielding power of the flame largely depends 
on its having a well-rounded base and broad luminous zone; and when 
a globe with narrow opening is used with such a flame, as is done in 
ninety-nine cases out of a hundred, the up-draught drags the flame out 
of shape, and seriously impairs its illuminating power—a trouble which 
can be overcome by having a globe with an opening at the bottom not 
less than 4 inches in diameter, and having small shoulders fixed to the 
burner which draw out the flame and protect the base from the disturb- 
ing influence of draughts. 

The Argand burner differs from the flat flame burner in that a circu- 
lar flame is employed, and the air supply is regulated by a glass of cyl- 
indrical form. This kind of burner gives better service than a flat flame, 
as not only can the supply of gas and air be better adjusted, but the air 
being slightly warmed by the hot glass, adds to the temperature of the 
flame, which is also increased by radiation from the opposite side of the 
flame itself. The chief loss of light depends upon the fact that being 
circular, the light from the inuer surface has to pass through the wall 
of flame and careful photometric experiments show that the solid parti- 
cles present in the flame so reduce its transparency that a loss amount- 
ing to about 25 per cent. of light takes place during its transmission. 
The height of flame also must be carefully adjusted to its size ; as too 
long achimney, by increasing the air supply, unduly cools and so lowers 
the illuminating power of the flame. Experiments with carbureted 
water g»s gave the following results : 


Size of chimney... 6 x 1} in. 7 < 1d in. 8 x li in. 9 x 1f in. 
Height of flame... 24 in. 2 in. 24 in. 1j in. 
Ill. power (candles) 21.0 21.3 20.8 18.2 


Yor many years no advance was made upon these forms of burner. 
But when, 15 years ago, it was recognized that anything which cools the 
flame reduces its value, while anything which increases its temperature 
raises its illuminating power, a change began to steal over the forms of 
burner in use ; and the regenerative burners, fathered by such men as 
Siemens, Grimston and Bower, commenced what was really a revolu- 





tion in gas lighting by utilizing the heai contained in the escaping pro- 
ducts of combustion to raise the temperature of the gas and air which 
are to enter into combination in the flame. An enormous increase in the 
temperature of the solid particles of carbon in the flame is thereby ob- 
tained ; and a far greater and whiter light is the result. The Bower 
lamp, in which, at any rate in thé later forms, the flame burns between 
a downward and an upward current of air, was one of the first produced ; 
and the latest form gives a very high service. As types of the ‘‘ invert- 
ed cone” regenerative burner, we may also take the ‘‘ Cromartie” and 
Wenham lamps, which have been followed by a host of imitators ; and 
so closely are the original types adhered to that one begins to seriously 
wonder what the use of the Patent office really is. The Schulke lamp 
and one of the latest forms of Siemens regenerative burner, however, 
stand apart from all the others by dealing with flat and not conical 
flames, and regeneration is carried to a high degree. 

The only drawback to this class of burner is that it is by far the best 
form of gas stove as well as gas burner, and that the amount of heat 
thrown out by the radiant solid matter in the flame is, under some cir- 
cumstances, an annoyance. On the other hand, we must not forget 
that this is the form of burner best adapted for overhead lighting, and 
that nearly every form of regenerative lamp can be uscd as a ventilating 
agent; and that with the withdrawal of the products of combustion from 
the air of the room, the great and only serious objection to gas as an 
illuminant disappears. 

When coal gas is burnt the hydrogen is supposed to be entirely con- 
verted into water vapor, and the carbon to finally escape into the air as 
carbon dioxide. If this were so, every cubic foot of gas consumed 
would preduce approximately 0.523 cubic foot of carbon dioxide, and 
1.34 cubic feet of water vapor; and the illuminating power yielded by 
the foot of gas will, of course vary with the kind of burner used. 

Roughly speaking, the ordinary types of burner give the following 
results : 








Illuminating Products of Combustion per Can. Power. 
Power in Candies ——_— oo 
per Cu. Ft. of Carbon Dioxide. Water Vapor, 
Gas Consumed. Cu. Ft. Cu. Ft, 
Batswing ......... 2.9 0.18 0.46 
fe 3.3 0.16 0.40 
Regenerative ...... 10.0 0.05 0.13 


So that the regenerative forms of burner, by giving the greatest illum- 
inating power per cubic foot of gas consumed, yield a smaller amount 
of vitiation to the air per candle of light emitted. Av ordinary room 
(say 16 ft. by 12 ft. by 10 ft.) would not be considered properly illumin- 
ated unless the light were at least equal to 32-candle power ; and in the 
following table the amount of oxygen used up, and the products of com- 
bustion formed by each class of illuminant and burner, in attaining this 
result, are given. The number of adults who would exhale the same 


amount during respiration is also stated : 
Products of Combustion. 





Quantity of Oxygen ———— ria 
Tiluminants. Materials Used. Removed. Water Vapor. Carbon Dioxide. Adults. 
Grs. Cu. Ft. Cu. Ft. Cu. Ft. 
Sperm Candles... 3,840 19.27 13.12 13,12 21.8 
Paraffine oil...... 1,984 12.48 7.04 8.96 14.9 
Gas (London)— 
Batswing burner.. 11.0 c.ft. 13.06 14.72 5.76 9.6 
Argand .......... il 11.52 12.80 5.12 8.5 
Regenerative ..... oF. * 3.68 4.16 1.60 2.6 


From these data it appears, according to scientific rules by which the 
degree of vitiation of the air in any confined space is measured by the 
amouut of oxygen used up and carbon dioxide formed, that candles are 
the worst offenders against health and comfort, oil lamps come next, 
and gas least. This, however, is an assumption which practical experi- 
ence does not bear out. Discomfort and oppression in a room lighted 
by candles or oil are less felt than in one lighted by any of the older 
forms of gas burner. The partial explanation of this is to be found in 
the fact that, when a room is illuminated with candles or oil, people are 
contented with a feebler and more local light than when using gas. In 
a room of the size described, the inmates would be more likely to use two 
candles placed near their books or on a table, than 32 candles scattered 
about the room. Moreover, the amount of water vapor given off dur- 
ing the combustion of the gas is greater than in the case of the other 
illuminants. Water vapor, having a great power of absorbing radiant 
heat from the burning gas, becomes heated, and, diffusing itself about 
the room, causes a great feeling of oppression. The air also, being 
highly charged with moisture, is unable to take up so rapidly the water 
vapor which is always evaporating from the surface of the skin, where- 
by the functions of the body receive a slight check, resulting in a feel- 
jng of malaise. Added to these, however, is a far more serious factor, 








which, up to the present, has been overlooked, and that is that an ordin- 
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ary gas flame in burning yields distinct quantities of carbon monoxide 
and acetylene, the prolonged breathing of which in the smallest traces 
produces headache and general physical discomfort, while their effect 
upon plant life is equally marked. 

Ever since the structure of flame has been noted and discussed, it has 
been accepted as a fact beyond dispute that the outer, almost invisible zone 
which is interposed between the air and the luminous zone of the flame 
is the area of complete combustion ; and that here the unburnt remnants 
of the flame gases, meeting the air, freely take up oxygen, and are con- 
verted into the comparatively harmless products of combustion, carbon 
dioxide and water vapor, which only need partial removal by any hap- 
hazard process of ventilation to keep the air of the room fit to support 
animal life. I have, however, long doubted this fact; and at length, 
by a delicate process of analysis, have been able to confirm my suspi- 
cions. The outer zone of the luminous flame is not the zone of complete 
combustion. It is a zone in which luminosity is destroyed in exactly 
the same way that it is destroyed in the Bunsen burner—i.e., the air 
penetrating the flame so dilutes and cools down the outer layer of in- 
candescent gas that it is rendered non-luminous; while some of the gas 
sinks below the point at which it is capable of burning, with the result 
that considerable quantities of the products of incomplete combus ion 
(carbon monoxide and acetylene) escape into the air and render it ac- 
tively injurious. I have proved this by taking a small platinum pipe 
with a circular loop at the end—the interior of the loop being pierced 
with minute holes; and by making a circular flame burn within the 
loop, so that the non-luminous zone of the flame just touched the inside 
of the loop, and then by aspiration, so gentle as not to distort the shape 
of the flame, withdrawing the gases escaping from the outer zone, and 
analyzing these by a delicate process which will be described elsewhere, 
I arrived at the following results : 


Gases Escaping from the Outer Zone of Flame. 








Luminous. Bunsen. 
EE 5 oko dwc kh op viaguaiphicwigste 76.612 80.242 
WN ON 6-5 6555 aac'b.s-p acere's 9's 14.702 13.345 
CMPROE GIORIGS, .......00 52 evens 2.201 4.966 
Carbon monoxide.............. 1.189 0.006 
RE Sigwies. ns. oriseitan de ancaisie/< 2.300 1.430 
MIN once sepa isisa e sicee os «/a 0.972 0.003 
0 A ee rece 2.388 0.008 
PEE ica ssspciecasens aces 0.036 nil. 

100.000 100.000 


The gases leaving the luminous flame show that the{diluting action of 
the nitrogen is so great that considerable quantities even of the highly 


inflammable and rapidly burning hydrogen escape combustion ; while 


the products of incomplete combustion are present in sufficient quantity 
to perfectly account for the deleterious effects of gas burners in ill- 


ventilated rooms. The analyses also bring out very clearly the fact 
that, although the dilution of coal gas by air in atmospheric burners is 
sufficient to prevent the decomposition of the heavy hydrocarbons, with 
liberation of carbon, and so destroy luminosity, yet the presence of the 
extra supply of oxygen does make the combustion far more perfect, so 
that the products of incomplete combustion are hardly to be found in 
These experiments are of the gravest import, as 
they show, more clearly than has ever been done before, the absolute 
necessity of special and perfect ventilation where coal gas is employed 


the escaping gases. 


for the illumination of our dwelling rooms. It must be remembered, 
however, that these results were obtained with an open flame, and 


that combustion becomes more and more complete the hotter the flame ; 
so that with regenerative burners the deleterious properties of the escap- 


ing products are reduced to a great extent. 


When coal gas was first employed, during the early part of this cen- 
tury, as an illuminating agent, the low pitch of the old-fashioned rooms 
and the excess uf the impurities in the gas rendered it imperative that 


the products of combustion of the sulphur-lader gas should be conduct- 


ed from the apartment; and for this purpose arrangements of tubes, 
with funnel-shaped openings, were suspended over the burners. The 


noxious gases were thus conveyed either to the flue or to the open air. 


But this type of ventilator was unsightly in the extreme, and some few 
attempts were made to replace it by a more elegant arrangement, as in 
the ventilating lamp invented by Faraday, and in the adaptation of the 
same principle by the late Mr. J. O. N. Rutter, of Brighton, who strove 
for many years to impress the necessity of removing the products of 
But, with the increase of the gas industry, the 
methods for purifying the gas became gradually more perfect, while the 
rooms in the more modern houses were made loftier; and the products 


combustion from rooms. 


of combustion, being mixed with a larger volume of air, and not con- 

taining so many deleterious constituents, became, if not much less nux- 

ious, at all events less perceptible to the nose. 

As soon as this point was reached the ventilating tubes were discarded, 

and from that day to this the air of our dwelling rooms has been con- 

taminated by our illuminants, with hardly an effort to alleviate the 

effect produced upon health. I say ‘‘hardly an effort,” for Messrs. 

Boyle tried, by their concentric tube ventilators, to. meet the difficulty ; 

while M. de la Garde and Mr. Hammond have each constructed lamps 

more or less on the principle of the Rutter lamp. However, either from 

their being somewhat unsightly, or from their lowering the amount of 

light given out, none of them has met with any great success. In places 

of public entertainment, where large quantities of coal gas are consumed 

for illuminating purposes, the absolute necessity for special ventilation 

gave rise to the ‘‘sun-burner,” with its ventilating shaft. This, howev- 

er, affords but a poor illuminating power per cubic foot of gas con- 

sumed, due partly to the cooling of the flame by the current of air pro- 
duced, and partly to its distance from the objects to be illuminated. The 
great difficulty which, in the whole history of ventilation, has opposed 
itself to the adoption of proper arrangements for removing the products 
of combustion, has been the necessity for bringing low down into the 
room the tube intended to carry off the gases, and for encasing the 
burner in such a way that none of the products should escape. But with 
the present revolution in gas burners, this necessity is entirely done away 
with ; and the regenerative burner offers the means of not only remov- 
ing all the products of combustion, but also of effecting thorough ven- 
tilation of the room itself, as a ventilating regenerative burner, consum- 
ing 20 cubic feet of gas per hour, and, rroperly fitted, will not only re- 
move all its own products of combustion, butalso more than 5,000 cubic 
feet per hour of the vitiated air from the upper part of the room. The 
lecturer said he was quite aware that many makers of regenerative 
lamps did not at all favor the fitting up of ventilating arrangements, 
which in some cases was 4 matter of considerable difficulty ; but the 
question was one of such importance, that he trusted the engineering 
skill which had been so freely displayed in other matters would be ex- 
tended to this. 

Having disposed in a few words of a subject which, if fully treated, 
would itself occupy a long course of lectures, we will pass on to the 
consideration of gas as at present used as fuel. There is no doubt that 
gas is the most convenient, and in many ways one of the best forms of 
fuel for heating and cooking, and the efforts which all large gas compa- 
nies are now making to popularize and increase the use of gas for such 
purposes will undoubtedly bear fruit in the future. But before the 
day can come for gas to be used in this way on a large scale, there is one 
fact which the gas manager and gas stove manufacturer must clearly re- 
alize and submit to, and that is, that no gas stove or gas water heater of 
any construction should be sent out or fitted without just as great care 
being taken to provide for the carrying away of the products of combus- 
tion as if an ordinary fuel range was being fitted. Do not for one mo- 
ment allow yourselves to be persuaded that because a gas stove or a gey- 
ser does not send out a mass of black smoke, the products of combustion 
can be neglected, and with safety be allowed to mingle with the atmos- 
phere to be breathed. Scarcely a winter passes without one or more 
deaths being recorded from the products of combustion given off from 
various forms of water heaters used in bath rooms ; scarcely a cookery 
lesson with gas stoves is given without one or more ladies having to 
leave, suffering from an intense headache, and often in an almost faint- 
ing condition. And the cause which brings about these extreme cases, 
on a small scale gives rise to such physical discomfort to many delicate- 
ly organized persons, that a large class exist who absolutely and resolutely 
refuse to have gas as an illuminant or fuel in any of their living-rooms; and 
if the use of gas, more especially as fuel is to be extended, and if gas is to 
hold its own in the future, those interested in gas and gas stoves must 
face the problem, and, by improving the methods of burning and using 
gas, do away with the serious drawback to its use which now exists. 

The feeling has gradually been gaining ground in the public mind, 
that, when atmospheric burners and other devices for consuming coal 
gas are employed for heating purposes, certain deleterious products of 
incomplete combustion find their way into the air ; and that this does 
take place to a considerable extent is shown by the facts brought for 
ward in a paper read by Mr. W. Thomson at the last meeting of the 
British Association, at Leeds. Mr. Thomson attempted to separate and 
determine the quantity of carbon monoxide and hydrocarbons found in 
the flue gases from various forms of gas stoves and burners ; but, like 
every other observer who has tried to solve this most difficult problem, 
he found it so beset with difficulties, that he had to abandon it, and con- 
tented himself with determining the total quantities of carbon and hy- 
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drogen escaping in an unburnt condition. His experiments proved that 
the combustion of gas in stoves for heating purposes is much more in- 
complete than one had been in the habit of supposing ; but they did not 
show whether the incompletely burnt matter consisted of such deleteri- 
ous products as carbon monoxide and acetylene, or comparatively harm- 
less gases such as marsh gas and hydrogen. After three years of con- 
tinuous work upon the subject, I have succeeded in doing this by a very 
beautiful process of analysis which will shortly be made known through 
the Society of Chemical Industry ; and I now wish to lay some of my 
results before you. 

If a cold substance—metallic or non-metallic—be placed in a flame, 
whether it be luminious, or non-luminous, it will be observed that there 
is a clear space, in which no combustion is taking place, formed round 
the cool surface, and that, as the body is heated, this space becomes 
gradually less, until, when the substance is at the same temperature as 
the flame itself, there is contact between the two. Moreover, when a 
luminous flame is employed in this experiment, the space still exists be- 
tween the cool body and the flame ; but it will also be noticed that the 
luminosity is decreased over a still larger area, though the flame exists. 
This means that in immediate contact with the cool body, the tempera- 
ture is so reduced that a flame cannot exist, and so is extinguished over 
a small area ; while over a still larger space the temperature is so re- 
duced that it is not hot enough to bring about decomposition of the 
heavy hydrocarbons, with liberation of carbon, to the same extent as in 
hotter portions of the flame. Now, inasmuch as, when water is heated 
or boiled in an open vessel, the temperature cannot rise above 100° C., 
and as the temperature of an ordinary flame is more than 1,000°C., it is 
evident that the burning gas can never be in contact with the bottom of 
the vessel ; or, in other words, the gas is put out before combustion is 
completed, and the unburnt gas and products of incomplete combustion 
find their way into the air, and render it perfectly unfit for respiration. 
The portion of the flame which is supposed to be the hottest is about half 
an inch above the tip of the inner zone of the flame. It is at this point that 
most vessels containing water to be heated are made to impinge on the 
flame ; and it is this portion of the flame also that is utilized for raising 
various solids to a temperature at which they will radiate heat in most 
forms of gas stove. 

In order to give an insight into the amount of contamination which 
the air undergoes when a geyser or a cooking stove is at work, I have 
determined the composition of the products of combustion and the un- 
burnt gases escaping when a vessel containing water at the ord _iry 
temperature is heated up to boiling point bya gas flame, the vessel being 
placed in the first case half an inch above the inner cone of the flame, 
and in the second at the extreme outer tip of the flame. The results are 
given in the following table : 


Gases Escaping During Checked Combusiion. 


Bunsen Flame. 





en ———— 





Outer. 








Inner. Inner. Outer. 
Nitrogen......... 75.75 79.17 77.52 69.41 
Water vapor..... 13.47 14.29 11.80 19.24 
Carbon dioxide... 2.99 5.13 4.93 2.38 
Carbon monoxide. 3.69 nil. 2.45 2.58 
Marsh gas........ 0.51 031 0.95 0.39 
Acetylene........ 0.04 nil. 0.27 nil. 
Hydrogen........ 3.55 0.47 2.08 nil, 
100.00 100.00 100.00 100.00 


These figures are of the greatest interest, as they show conclusively 
that the extreme tip of the Bunsen flame is the only portion which can 
be. used for heating a solid substance without liberating deleterious 
gases. This corroborates the previous experiment on the gases in the 
outer zone of a flame, which showed that the outer zone of the Bunsen 
flame is the only place where complete combustion is approached. 
Moreover, this work sets at rest a question which has been over and over 
again under discussion, and that is whether it is better to use a lumin- 
ous ora non-luminous flame for heating purposes. Using a luminous 
flame, it is impossible to prevent a deposit of carbon, which is kept by 
the flame ata red heat on its outer surface; and the carbon dioxide 
formed by the complete combustion of the carbon already burnt up in 
the flame, is by this reduced back to carbon monoxide. So that even in 
the extreme tip of a luminous flame it is impossible to heat a cvol body 
without giving rise to carbon monoxide, although, acetylene being ab- 
sent, gas stoves in which small flat-flame burners are used have not that 
subtle and penetrating odor which marks the ordinary atmospheric 
burner stove with the combustion checked just at the right spot for the 
formation of the greatest volume of noxious products. It is the contact 
of the body to be heated with the flame before combustion is complete 





that gives rise to the great mischief. Any cooling of the flame extin- 
guishes a portion of it; and the gases present in it at the moment of ex- 
tinction creep along the cooled surface and escape combustion. 

Dr. Blochmann has shown the composition of the gases in various 
parts of the Bunsen flame to be as follows: 


Height above Tube. In Tube. lin. 2 in. 3in. | Complete 


| combustion. 
Air with 100 vols. of gas. 253.9 284.7 684.5 484.3 608.8 
Hydrogen.............. 48.6 36.4 17.7 16.1 nil. 
Marsh gas............2. 39.0 40.1 28.0 5.7 nil. 
Carbon monoxide....... 2.9 2.2 19.9 12.7 nil. 
Olefiant gas ........... 4.0 3.4 2.2 nil. nil. 
DOSING 5. oc cscess a 3.0 2.5 1.6 nil. nil. 
SN as obese nes arixe 50.7 52.0 21.7 nil. nil. 
NR soko char cargnin c/s 199.8 223.8 225.9 382.4 432.3 
Carbon dioxide......... 0.3 3.5 18.0 41.7 62.4 
Water vapor........... 3.1 11.8 45.3 116.1 140.2 


This shows that it would be impossible to check the flame anywhere 
short of the extreme tip (where complete combustion is approximately 
taking p:ace) without liberating deleterious products. 

In utilizing a flame for heating purposes combustion must be com- 
pleted before any attempt is made to use the heat, in other words, the 
products of combustion and not the flame must be used for this purpose. 

I think [ have said enough to show that no geyser or gas stoveshould 
be used without ample and thorough means of ventilation being pro- 
vided ; and no trace of the products of combustion should be allowed to 
escape into the air. Until this is done the use of improper forms of 
stoves will continue to inflict serious injury on the health of the people 
using them; and this will gradually result in the abandonment of gas 
as a fuel, instead of, as should be the case, its coming into general use. 
The English householder is far too prone to accept what is offered to 
him without using his common sense; and he will buy the article which 
pleases his eye the most, and affects his pocket the least, on the bareas- 
surance of the shopkeeper who is only anxious to sell. But when he 
finds his health and comfort are in jeopardy, he discards the gas stove ; 
and when he has done so, it will take years of labor to convince him 
that it was the misuse of gas which caused his trouble. Already signs 
are not wanting that the users of gas stoves are beginning to fight shy 
of them ; and I earnestly hope that the gas managers of the Kingdom 
will bring pressure to bear upon the stove makers to give proper atten- 
tion to this very serious question. So strongly do I feel its great im- 
portance to the gas world and the public at large that I freely offer to 
analyze the products of combustion given off by any gas stove or water 
heater sent to me at Greenwich during the next six months ; but on one 
condition—namely, that the results, whether good, bad or indifferent, 
are to be published in a paper to be read before the Society of Arts,which 
has always been in the front when matters of great sanitary importance 
to the public have had to be taken up. If, after that, the public like to 
buy forms of apparatus which have not been certified, it is their own 
lookout ; but I certainly do think that the maker of any stoye or geyser 
which causes a death should be put upon his trial for manslaughter. 

Let us now consider for a moment what is likely to be the future of 
gas during the next half century. The labor troubles, bad as they are 
and have been, will not cease for many a weary year. The victim of im- 
perfect education—more dangerous than none at all, as, while destroy - 
ing natural instinct, it leaves nothing in its place—will still listen to and 
be led by the baneful influence of irresponsible demagogues, who care 
for nothing so long as they can read their own inflammatory utterances 
in the local press, and gain a temporary notoriety at the expense of the 
poor fools whose cause they profess to serve. The natural outcome of 
this will be that every possible labor-saving contrivance will be pressed 
into the gas manager’s service, and that although coal (of a poorer class 
than that now used) will still be employed as the source of gas, the present 
retort setting will quickly give way to the inclined retorts on the Coze 
principle ; while instead of the present wasteful method of quenching 
the red-hot coke, it will, as far as it can be used, be shot direct into the 
generator of the water gas plant, and the water gas, carbureted with the 
benzene hydrocarbons derived from the smoke of the blast furnaces and 
coke ovens, or from the creosote oil of the tar distiller, by the process 
foreshadowed in the concluding sentences of the preceding lecture, will 
then be mixed with the gas from the retorts, and will supply a far higher 
illuminant than we at present possess. In parts of the United Kingdom 
such as South Wales, where gas coal is dear and anthracite and bastard 
coals are cheap, water gas, highly carbureted, will entirely supplant 
coal gas, with a saving of 50 per cent. on the prices now existing in 
these districts. 

While these changes are going on, and improved methods of manu- 
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facture have been tending to the cheapening of gas, it will have been 
steadily growing in public favor as a fuel ; and if, in years to come, the 
generation of electricity should have been so cheapened as to allow the 
electric light to successfully compete with gas as an illuminant, the gas 
works will still be found as busy as of yore, and the holder of gas shares as 
contented as he is to-day ; for, with the desire for a purer atmosphere 
and white mist instead of yellow fog, gas will have largely supplanted 
coal as a fuel, and gas stoves, properly ventilated and free from the re- 
proaches I have hurled at them to-night, will burn a gas far higher in 
its heating power than that we now use, far better as regards its capacity 
for bearing illuminating hydrocarbons, and entirely free from poisonous 
constituents. As soon as the demand for it arises, hydrogen gas can be 
made as cheaply as water gas itself; and when the time is ripe for a fuel 
gas for use in the house, it is hydrogen and not water gas that will form 
its basis. 

With carbureted water gas and 20 per cent. of carbon monoxide, 
we shall still be below the limit of danger; but a pure water gas, 
with more than 40 per cent. of the same insidious element of danger, 
will never be tolerated in our households. Already a patent has been 
taken by Messrs. Crookes and Ricarde-Seaver for purifying water gas 
from carbon monoxide, and converting it mainly into hydrogen by pass- 
ing it at a high temperature through a mixture of lime and soda lime— 
a process which is chemically perfect, as the most expensive portion of 
the material used could be recovered. In the present state of the labor 
market, however, it is not practical, as, for the making of every 100,000 
cubic feet of gas, 15 tons of material would have to be handled. The 
eost of labor alone would thus be sufficient to prevent its being adopted, 
and, moreover, hydrogen can be made directly far cheaper. 

From the earliest days of gas making, the manufacture of hydrogen 
by the passage of steam over red-hot iron has been over and over again 
mooted and attempted on a large scale ; but several factors have com- 
bined to render it futile. In the first place, for every 478.5 cubic feet of 
hydrogen made under perfect theoretical conditions never likely to be 
obtained in practice, 56 lbs. of iron were converted into the magnetic ox- 
ide; and as there was no ready sale for this article, this alone would pre- 
vent its being used as a cheap source of hydrogen. The next point wad 
that, when steam was passed over the red-hot iron, the temperature was 
so rapidly lowered that the generation of gas could only go on for a 
very short period. Finally, the swelling of the mass in the retort, and 
the fusion of some of the magnetic oxide into the side, renders the re- 
moval of the spent material almost an impossibility. These difficulties 
can, however, be overcome. Take a fireclay retort 6 feet long and 1 
foot in diameter, and cap it with a casting bearing 2 outlet tubes closed 
by screw valves, while a similar tube leads from the bottom of the re- 
tort. Enclose this retort, set on end, by a furnace chamber of iron, 
lined with firebrick, leaving a space of 2 feet 6 inches round the retort ; 
and connect the top of the furnace chamber with 1 opening at the top of 
the upright retort,while an air blast is led into the bottom of the furnace 
chamber below rocking fire bars, which start at the bottom of the retort 
and slope upwards to leave room for ash holes closed by gas-tight covers. 
The retort is filled with iron or steel horings—alone if pure hydrogen is 
required, or cast into balls with pith if a little carbon monoxide is not a 
drawback, as in foundry work. The furnace chamber is filled with 
coke, fed in through manholes or hoppers in the top; and the fuel being 
ignited, tue blast is turned on, and the mixture of nitrogen and carbon 
monoxide formed passes over the iron, heating it to a red heat, while the 
incandescent coke in contact with the retort does the same thing. When 
the fuel and retort full of iron are at a cherry red heat, the air blast is 
cut off, and the pipe connecting the furnace and retort, together with the 
pipe in connection with the bottom of the retort, is closed. Steam, su- 
perheated by passing through a pipe led round the retort or interior wall 
of the furnace, is injected at the bottom of the red hot mass of iron, 
which decomposes it, forming magnetic oxide of iron and hydrogen, 
which escape by the second tube at the top of the retort, and are led 
away—to a carbureting chamber if required for illumination, or else di- 
rect to the gasholder if wanted as a fuel ; the mass of incandescent fuel 
in the furnace chamber surrounding the retort keeping up the tempera- 
ture of the retort and iron sufficiently long to enable the decomposition 
to be completed. The hydrogen and steam valves are now closed, and 
the air blast turned on ; and the hot carbon monoxide, passing over the 
hot magnetic oxide, quickly reduces it down again to metallic iron, 
which, being in a spongy condition, acts more freely on the steam dur- 
ing later makes than it did at first, and, being infusible at the tempera- 
ture employed, may be used for a practically unlimited period. What 
more simple method than this could be desired ? Here we have the form- 
ation of the most valuable of all fuel gases at the cost of the coke and 
steam used—a gas also which has double the carrying power for hydro- 








carbon vapors possessed by coal gas, while its combustion gives rise to 
nothing but water vapor. 

In this course of lectures I have left much unsaid and undone which 
I should like to have had time to accomplish ; and if I have been 
obliged to leave out of consideration many important points, it is the 
time at my disposal, and not my desire, which is to blame. In bringing 
them to a conclusion, I wish to express my thanks to my assistants, 
Messrs. J. A. Foster and J. B. Warden, who have heartily co-operated 
with me in the preparation of the original portion of the matter I have 
brought before you ; and I now leave the criticism of the lectures in 
your hands, hoping you will see in them an earnest desire to do my mite 
in advancing the most useful industry the country possesses. 





In illustration of the portion of the lecture dealing with gas burners, 
several of the latest types of regenerative lamps were shown in action, 
and described by Professor Lewes, to whom a hearty vote of thanks was 
accorded, on the proposition of the Secretary of the Society (Sir Henry 
Trueman Wood), for the able way in which he had treated the important 
subject selected for the first course of Cantor Lectures for the session. 








The Petroleum Market for 1890. 
— 

Messrs. Watson & Gibson, of New York, have prepared for acontem- 
porary the following review of the petroleum market for the past year. 

The petroleum market for the year 1890 has been marked by almost 
continued dullness. The speculative spirit which a few years ago was 
rampant appears to have entirely vanished from the Exchanges. 

The market in January, 1890, was about 35 to 34 cents higher than it 
is at present for National Transit certificates, but the fall in value has 
been gradual and not attended by any excitement. The gross stock on 
hand has been reduced from nearly 11 million to about 8 million bar- 
rels during the year. The operations in the field have been large and 
the demand has been fully maintained, and there are no signs of a loss 
of the European market on account of any Russian competition. 

The most important events of the year were the introduction of deal- 
ings in Ohio oil late in the summer, the great disappointment of the 
trade over the course of prices for the Ohio product, and the failure of 
speculation to take an active hold of it. The first transactions in Lima 
oil were made at about 40 to 42 cents per barrel, but the activity which 
marked the earlier dealings around these figures soon gave way toa 
gradually falling price, which reached as low as 14 cents in November 
—and days passed withouta single transaction. Accompanying the fall 
in Ohio oil, there was an absorption by the Standard Oil Trust of inde- 
pendent refineries at Lima and Findlay, and the year ends with its 
power more absolute in the oil trade than ever before. The price of 
Ohio oil at the end of the year is nominally about 18 cents on the Ex- 
changes, but it must be borne in mind that a purchase at this price does 
not put the buyer in possession of the actual commodity, because he has 
to pay (as is also true of Pennsylvania oil) an additional charge of 20 
cents pipeage to the Standard Transportation and Pipe Line Company, 
called the Buckeye, for delivery of this oil at some tank or railway sta- 
tion. The addition of an increase of 20 cents to the price of the Ohio 
oil makes a larger relative cost as compared with Pennsylvania oil than 
20 cents in the higher price of the Pennsylvania product. 

Reiatively we think the Ohio oil is cheaper, and it is no lounger de- 
nied (as we have for many years asserted as a fact) that the Ohio oil can 
be successfully refined. It is also true, however, that the percentage of 
illuminating fluid obtained from the Ohio crude is considerably less than 
from the Pennsylvania. There is one trouble, however, with the Penn- 
sylvania oil dealt in on the Exchanges, namely, it is old oil, and much 
deteriorated by age. The Standard has for several years been paying a 
premium on all the new oil coming from the white sand districts, which 
are most prolific in Pennsylvania, and thus the mass of oil in the cus- 
tody of the National Transit Company has not been enriched by the ad- 
dition of any new production. 

The stock of Buckeye oil at present on top of ground is about 20 mil- 
lion barrels, against, say, 8 millions of Pennsylvania oil. It was ex- 
pected that when Ohio oil was listed a great deal of speculation would 
take place in it, and that the Standard would beinterested in stimulating 
it; and it was also a common belief that, with a view tounloading some 
of it on the public, the Standard—for the Company had it all—would 
put up the price to invite, as higher prices generally do invite, outside 
buying. This proved to be a false theory, and the market fell below any 
prices to which the most radical bear had predicted it would go. An 
exchange was established in Lima and in Findlay and in Toledo, but 
they all failed completely and have been abandoned. During the year 
the Pittsburgh Oil Exchange has sold its building, and has gone into 
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more modest and inexpensive quarters, and the year of 1890 in the pe- 
troleum market ends without the slightest interest on the part of the 
public in the fluctuations or statistics of production and consumption. 
The public has literally been ‘‘ frozen out,” and it would rot be easy to 
excite any renewed interest in a business which has been concentrated 
absolutely in the hands of the most successfl financial corporation on 
this continent. 

It is perfectly idle for any individual to attempt to make money out 
of a game wherein he and his confreres can have no possible show to 
win except by the mere, blind chance, and we see no reason to expect 
that the year 1891 will bring any change in this respect unless the wells 
in Ohio, which during the past 12 months have proven to be very pro- 
lific, should show signs of material exhaustion. When that period does 
arrive, as it doubtless will in the course of time, and the production of 
petroleum on this continent fails or threatens to fail, without hope of 
being replenished by avy new field in sight, ‘‘then, and not till then,” 
will there be hope for any outside ventures of consequence in the de- 
mand of petro'eum speculation. 

Fluctuation in Prices per Barrel (40 Gals.) of Petroleum During 1890. 
(Consvlidated Stock and Petroleum Exchange.) 
Months. Highest. 
January .... 107% 
February .... 108 
March. 98} 
854 
964 
914 
902 
933 
85 
828 
81 


‘ 


Lowest. 
102} 
97% 
83 
798 
84 
R54 
862 
82} 
7 
76 
67 

2 604 


Opening. 
. 103 

. 105} 
974 
813 
854 
904 
864 
£92 
84 

804 
784 
674 


Sales. 
7,122,000 
4,979,000 
6,142,000 
5,545,000 
5,597,000 
3,330,000 
1,738,000 
2,452,000 
1,951,000 
1,409,000 

434,000 
1,703,000 


40,699,000 


Closing. 
1038 
99 
84 

844 
893 
86 
881 
834 
77 
76 
674 
December.... .... 702 


103 108 


(New York Stock Exchange.) 
Highest 
108} 
1072 98 
994 84 
854 794 
964 4 
91% ¢ 
902 
934 
844 
823 
794 
71; 


1084 


604 702 


Year..... 703 


Months. Lowest. 


1023 


Sales. 
5,146,000 
2,977,000 
3,218,000 
3,350,000 
2,240,000 
2,027,000 

931,000 
1,052,000 
1.036,000 

535,000 
1,024,000 

532,000 


Closing. 

1044 
992 
844 
844 
89 
85} 
88 
834 
78 
764 
664 
74 


704 


854 
8: 
78 
76 
654 
634 


September 
October.... ...... 
November 
December... . 


654 24,069,000 








The Manufacture of Oxygen from the Air, 
—— 

Charles A. Kohn, Ph.D., writing of the manufacture of oxygen from 
the air, says: Air contains 23 per cent. of oxygen by weight, and 
nearly 21 per cent. by volume, and considering that the prime cost of 
this raw m+terial for the manufacture of oxygen is nil, it is not surpris- 
ing that numerous attempis have be-n made to obtain oxygen from this 
source. The Patent Office of England has granted no less than 24 
patents with this object in view, dating from 1852, when Swindels and 
Nicholson (Eng. Pat. 390, 1852) first proposed to utilize Boussingault’s 
discovery for the preparation of oxygen from air by the alternate oxida- 
tion and reduction of the oxides of barium. It is this process which to- 
day, in the hands of the Brin Oxygen Company, has proved the most 
successful means to obtain oxygen from the atmosphere; but, before 
considering it, it will be well to pass in review the principles involved 
in the most important of the other processes which have been suggested. 
Mallet’s process, which was patented in 1865, was to expose cuprous 
chloride to moist air, when cupric-oxy-chloride is formed, and this, 
when heated to a dull red heat, evolves oxygen and regenerates the cu- 
prous chloride ready for a secoud oxidation, as before. In 1866, Tessie 
du Motay and Marechel brought out their method, which consisted in 
heating black oxide of manganese and a strong base, such as caustic 
soda, in a current of air, when a manganate—a compound of the oxide 
of manganese and the base is formed. This, on further heating in a 
current of super-heated steam, is decomposed, oxygen is given off, and 





a mixture of the oxide of manganese and the base left behind, which can 
again be converted intothe manganate, this process, likethat of Mallet’s, 
being a continuous one. The patents connected with this method were 
taken up by several companies, both on the Continentandin New York, 
but these, after a short-lived glory, during which period oxygen was 
sold at the price of 1s. 10d. per cubic foot, seem to have come to an un- 
timely end. It is well known that the air dissolved in water is richer in 
oxygen than ordinary atmospheric air—a fact due to the greater solu- 
bility of oxygen, as compared with that of nitrogen, the other constitu- 
ent of the atmosphere. By extracting the air thus dissolved by means 
of a vacuum pump, dissolving it again in water and repeating the pro- 
cess three or four times, the resulting mixture becomes highly oxygen- 
‘zed, containing as much as 75 per cent. of the pure gas. Several at- 
tempts to make use of this property of air have been made with the view 
of utilizing it for the industrial mannfacture of oxygen, but they have 
not been attended with any degree of success. 

A process somewhat resembling that of Tessie du Motay’s has recently 
been patented by G. Kassner (Eng. Pat. 11,899, 1889), in which oxide of 
lead is heated in contact with the carbonate of lime, barium, or stratium, 
preferably the first of these, and the resulting body—calcium plumbate 
—decomposed by means of sodium bicarbonate. Sodium carbonate is 
formed, which can be recovered, whilst the residual mass when dried 
and heated evolves oxygen. The gas is evolved at a conveniently low 
temperature, whilst the mixture of oxide of lead and carbonate of lime 
can be again subjected to the initial treatment, and it is said to remain 
practically unaltered through a long series of operations. The success 
of all these processes depends essentially upon their continuity, and this 
continuity itself depends upon the extent to which the initial product 
employed remains unchanged throughout a long series of operations. 
The tendency of the substances employed to become inactive, after hav- 
ving passed through the cycle of changes several times, has always been 
the stumbling block in the way of the achievement of a thoroughly 
sound method for getting oxy7en from the air. This refers especially to 
Boussingault’s barium oxide method, which from its beautiful simplicity 
when in theform ofa laboratory experiment, has long been regarded as the 
means par excellence for the attainment of the end in view. But it is 
well known that ‘‘there’s many a slip ‘twixt” the successful laboratory 
experiment and the realization of the same as a remunerative commer- 
cial process ; and whilst it may be readily shown that barium oxide 
when tested in a current of air absorbs oxygen to form a dioxide, and 
that this on further heating evolves the oxygen it has taken up with the 
regeneration of the original product, it is only since 1880, or 29 years 
after the actual discovery of these reactions, that the possibility of con- 
ducting them with an adequate prospect of success has been realized. It 
has been in the hands of A. and L. Q. Brin that this relization has been 
effected, and their original method (English Patent 1,416, 1880), which 
has undergone several improvements and modifications, is now being 
worked by the Brin Oxygen Co., of London. The difficulties that Messrs. 
Brin had to contend with were of a mechanical rather than of a chemi- 
cal nature, especially in regard to the physical condition of the oxide of 
of barium employed and the necessity of thoroughly purifying the air 
used ; otherwise the baryta soon becomes inactive, and the process no 
longer a continuous one. 

The baryta employed to-day is obtained by the ignition of barium ni- 
trate, when it is got in a porous condition specially suited for the absorp- 
tion of oxygen. This is packed in pieces about the size of a walnut into 
wrought iron, or preferably steel, cylinders about 10 feet long and 8 
inches wide, heated in a suitable gas furnace. The retorts, which hold 
about 125 lbs. of baryta, are closed at each end by a guu metal lid, from 
the center of each of which a gun metal pipe passes from exch retort to 
the one next to it, a series of 6 being connected up in this way, so that 
the air which enters at one end of the series passes out at the other. 
Several series of retorts, which are placed in a vertical position, can be 
heated by one and the same furnace. The air, previously purilied from 
carbon dioxide and moisture by passing over layers of quicklime and 
caustic soda, is forced through the retort by means of pumps, the retorts 
being maintained at a faint red heat (600° C.). When the absorption is 
complete tlie temperature is raised to about 800° C., the pumps reversed, 
and the oxygen, which is then liberated, drawn off and led to the gas 
holder, where it is stored previous to its being pumped into cylinders for 
transportation. The whole operation occupies about 4 hours, and yields 
about 0.7 cubic feet of oxygen per pound of baryta employed. A great 
improvement has been effected in the original form of the apparatus as 
described by dispensing entirely with the raising of the temperature to 
drive off the absorbed oxygen. It has been found that by keeping the 
temperature constant throughout the whole operation (at about 700° C.) 
the absorbed oxygen can be liberated by simply exhausting the retorts by 
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means Of the pumps. The air is forced in under a pressure of 15-20 lbs. 
on the square inch, and when the absorption is complete the pumps are 
reversed as before and the oxygen drawn off by means of a vacuum. 
The yield of oxygen by this means is only 0.1 cubic foot per pound of 
baryta employed, or one-seventh of the yield obtained in the previous 
form of the process ; but, on the other hand, the whole operation can be 
carried out in 10 to 15 minutes, whilst the saving of labor and the de. 
creased wear and tear of the apparatus make it, on the whole, a decided 
improvement on the older method. The price of the oxy;ren thus pre- 
pared must vary according to the prices of labor and of fuel in the lo- 
cality in which it is produced. In London it can be manufactured for 
7s. 6d. per 1,000 cubic feet, and in more favorably situated centers, this 
figure should be capable of reduction to at least 5s., so that we can con- 
sider that the manufacture of oxygen from the air has, without a doubt, 
passed from the condition of a scientific experiment into the region of in- 
dustrial enterprise. 








The Mechanica! Engineer. 
— 

Synopsis of a response to the toast, ‘‘The Mechanical Engineer,” deliv- 
ered by Mr. Wm. Enfield, of the Dallas City, Texas, Gas Light Com- 
pany, at the Second Aunual Banquet of the Association of Civil 
Engineers, Dallas, Texas, Jan. 9, 1891.] 

Nothing characterizes the professional man of to-day so much as bold- 
ness. He is not only a man of design and originality, but a man of re- 
sources. Back him with capital, and the necessary intelligence, fore- 
sight, elaboration and pluck are at his finger’s end, and to command. 
The United States is to-day the most complete hotbed for the propagation 
and forcement of professional men, and the familiar word ‘“‘front” can 
well be imagined, if not distinctly heard. 

The Civil Engineer, proper, naturally takes precedence, but close 
upon his heel comes the Mechanical Engineer. I fancy I hear the lat- 
ter calling to his natural Jeader and forerunner: ‘‘ Lead or, noble 
pioneer ; delineate your plans; lay down your contours ; establish your 
levels and mark your bounds, and we will implicitly follow with our 
bridges, our metallic Jines, our cities, our factories, our gas and water 
works, and all the so id and minor details which constitute the founda- 
tion for, and the throbbing human activity of a busy and energetic 
commercial life. 

The Mechanical Engineer, like all professional men, is little to the 
average common wealth but a man with a trade; but to his brother pro- 
fessionals he is the embodiment of power, intelligence, and finesse. It 
is his business to travel unexplored paths, to surmount difficulties, to 
improvise means, and to achieve the hitherto impossible. A bridge must 
cross where viaducts have hitherto been considered impracticable ; 
power must be transferred where only dynamos and wires can supply 
the means ; a locomotive must be made to climb a hill where a railroad 
was considered impracticable; waste products must be utilized and 
turned to commercial value by means of mechanism to be resolved from 
the brain ; the duty of a pound of coal ten years ago must be increased 
by 25 per cent.; perfect combustion is to be the rule of to-day, and waste 
must be eliminated ; lightning must be chained within the bounds of dy- 
namos and theirvircuits, and thunder must drive the pistons of gas engines. 

Our perfect machinery of ten years ago is perfected to a higher type by 
that of to-day, and who will be cowardly enough to say that the end is 
now? Statics, hydraulics, pneumatics, and all the ‘“‘ atics” of now and 
the future shall be invoked to aid the resources of the Mechanical En- 
git eer; he shall rotate, gyrate, elongate, pendulate, oscillate, contrifu- 
gate and centripitate; his home shall be the earth, the air, the moun- 
tain, the plain ; and last, but not least, the deep blue sea. 

He shall be a crank and an eccentric, shall toe the line or fly of on a 
tangent at will. Give him rope, gentlemen, and I am sure he will not 
hang himself, but rather will he make a shift (sheave) wheel and trans- 
fer his powers. 

This, gentlemen, is he who designs the thing of beauty which is also 
a tower of strength. He deals in mind and matter, also in weighty 
things,—some are married, with children (others have not turned their 
mechanical genius that way). At home you will see them lay aside the 
weighty engine, the cumbersome bridge, the mammoth gasometer, and 
gently take up baby’s toy to replace a wheel, or adjust mamma's sew- 
ing machine. On the bridge, ships, engines or locomotives he weighs 
carefully the strains, the contraction and expansion because he knows 
full well the head and the hand of the engineer must be supplemented by 
the engineer’s heart. 








Mr. G. R. MELVILLE has been appointed Manager of the Galena 


ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
oo 
THE following letter explains itself : 
‘* HARTFORD, Conn., Jan. 19, 1891. 
To the Editor AMERICAN Gas LiGHT JOURNAL: Your notice that I 
had, with associates, petitioned for charters in several cities of Connect- 
icut needs some explanation. Our Legislature only meets once in 2 
years, and, to put pipes in the streets, permission has to be obtained from 
that body. As several manufacturers in each city have been investigat- 
ing with the intention of building individual plants, it was thought best 
to build one plant for the whole, as gas could in that way be made much 
cheaper. In doing this we are not interfering with or taking away bus- 
iness from any one else. The furnishing of fuel for gas manufacturing 
purposes is a new field—one waiting to be worked ; and to compete and 
keep up with the times is demanded by the manufacturers of all metal 
goods. My success in this line has been very satisfactory, and I can 
now make and deliver a very cheap fuel gas, which, with the various de- 
vices we now have for using gas economically, brings it in competition 
with coal direct. Yours respectfully, BurDEtr Loomis.” 


AT the annual meeting of the shareholders in the Dayton (O.) Gas 
Light and Coke Company, the following Directors were elected: Messrs. 
R. R. Dickey, H. C. Graves, Joseph Clegg, W. P. Callahan, Simon Geb- 
hart, John Harrick, J. K. McIntire, C. B. Oglesby and J. A. McMahon. 
The Company’s business has outgrown the present plant, and the share- 
holders decided to issue $30,000 of new stock, the proceeds to be expend- 
ed on plant betterment. 





AT the annual meeting of the Chicago Gas Light and Coke Company 
the following resolutions were unanimously adopted : 

‘* Whereas, Charles T. Yerkes, Esq., has voluntarily retired from the 
Presidency of the Chicago Gas Light and Coke Company, now, there- 
fore, be it 

‘* Resolved, That the efficient and able management of the affairs of 
the Company by Mr. Yerkes, and without remuneration from this Com- 
pany for his services, commend his administration to the stockholders 
and the bondholders, whose interests he has so well subserved and whose 
property he has so faithfully protected. 

‘Resolved, That the thanks of this Board are hereby tendered to Mr. 
Yerkes for the prudential care that he has displayed and for the wise 
and efficient management that has marked his career as President of the 
Company. 

‘* Resolved, Thata copy of these resolutions be spread upon the minutes 
of the Company.” 


At the annual meeting of the Hackensack (N. J.) Gas Company the 
following Directors were chosen: W. 8. Banta, Geo. W. Wheeler, 
John A. Grode, Wm. Huyler, E. E. Poor, Walter V. Clark and Geo. 
W. Conklin. 


AN odd accident is reported from Pottsville, Pa., where, some days 
ago, a flat freight car, loaded wi:h a heavy boiler, in passing over the 
Mauch Chunk street bridge, was the cause of demolishing the gas main 
that passed underneath the bridge footway. 


THE new electric light station at Norwalk, Conn., will be built by the 
Berlin Iron Bridge Company, of East Berlin, Conn., from that Com- 
pany’s own designs. The building will be 60 ft. by 70 ft., and will have 
a two-ton traveling crane extending the whole length of the building. 
The construction will be entirely of iron, fireproof, and is expected to 
be a model station of the kind. 





At the annual meeting of the stockholders in the Williamsport (Pa.) 
Gas Company the following officers were chosen: President, Hon. 
Joseph M. Gazzam; Secretary,Treasurer and Superintendent, C. A. Byers; 
Asst. Superintendent, M. J. Winters ; Solicitor, John G. Reading, Jr.; 
Directors, B. C. Bowman, Dr. Alvin G. Hill, C. M. Lawler, H. Mudge, 
Joseph M. Gazzam, H. W. Watson and John G. Reading, Jr. 





Tue works of the Spencer (Mass.) Gas and Electric Light Company 
were badly damaged by fire about a fortnight ago, and gas was cut off 
from the town for some days. The loss is put at $5,000. The plant wil! 
be restored at once. The Spencer Company has been very unfortunate 
in respect to fires, in that this is the second time within three years that 
its works were closed because of the worx of the flames. 


A LOUISVILLE, Ky., correspondent, writing under date of the 17th 
inst., says: ‘‘The completion of the new works of the New Albany 








(Ills.) Gas Light Company, 





(Ind.) Gas Light and Coke Company is announced, and that fact is fol- 
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lowed by the management with the further announcement of a no less 
substantial and satisfactory character, that from and after February 1st 
the selling rate is to be cut to $1.50 per 1,000 cubic feet, a reduction of 
25 per cent. from the price which the Company is permitted to charge 
under its new charter. The capacity of the new works is four times as 
great as the present output, also there is small room to doubt that the 
new selling rate will greatly reduce the disparity between size of plant 
and output. The electric annex of the Company has also been greatly 
enlarged and improved, and it will, on and after February 1st be in po- 
sition to furnish current to any desired number of are or incandescent 
lamps. The rate for arc Jamps, on commercial lines, has been reduced 
to $6 per month, lights to be extinguished at midnight. This rate is a con- 
cession of 25 per cent. over that formerly in vogue. I am unable tostate at 
tistime what the incandescent electric service will be scheduled at, but I 
do not believe that the system will find favor with the people.—F. G. R.” 





AT the annual meeting of the Saginaw (Mich.) Gas Company the fol- 
lowing Directors were chosen: W. L. Webber, H. C. Potter, G. W. 
Morley, E. W. Morley and H. P. Smith. The Directors organized by 
naming the following officers: President, W. L. Webber ; Vice-Presi- 
dent, H. C. Potter; Treasurer, G. W. Morley; Secretary, H. P. Smith; 
Superintendent, G. A. Hyde, Jr. 


THE proprietors of the Worcester (Mass.) Electric Light Company have 
perfected their executive organization for the year. Mr. T. M. Rogers 
was re-elected President, and W. H. Coughlin will continue to act as 
Superintendent. The business was fairly prosperous last year. 





THE Associated Press reports that on the afternoon of the 11th inst. John 
T. C. Reiny, a workman in the employ of one of the electric light- 
ing companies of Boston, Mass., while replacing a burned out incan- 
descent electric lamp with asound one, received a shock that killed him 
instantly. His grasp on the globe and wire was so firm that the latter 
had to be cut before it could be removed from his hand. 





DirEcTOR WaGNEX has issued the following statement respecting the 
quantity of gas manufactured in the Philadelphia municipal gas works 
in 1890; also a resume of the receipts and expenditures for that period 
in comparison with 1889 : 

Receipts. 
1890.... $3,659,644. 20 
1889.... 3,658,224.83 


Expenditures. 
1889.... $2,851,019.51 
1890.... 2,766,267.67 














Increase $1,419.37 Decrease $84,751.84 
Make of Gas. 














M660 cens-c a ccaetede 3,311,995,000 cubic feet. 
RG airkin. Se avin va meseGeeee 3,151, 156,000 
Increase............... 160,839,000 ss 
1890. 1889, 
I eee $893,376.53 $807,205.32 
Freegasforcitylighting 862,810.31 820,499.40 
Total profit.......... $1,756,186.84 $1,627,704 72 
Profits. 
Gas Used in City 
Cash. Lighting. Total. 
ee $893,376.53 $862,810.31 $1,756,186.84 
| ee 807,205.32 820,499.40 1,627,704.72 
Increase,’90 $86,171.21 $42,310.91 $128,492.12 


Comparative statement of gas furnished to departments by the Bureau 
of Gas for which no charge was made : 














1889. 1890. 
Bureau of Police 10,905,900cu. ft. 13,404,300 cu. ft. 
= Fire. . 7,099,800 ‘* 8,698,500 ** 
” Water 2,458,100 ‘ 2,419,300 ‘ 
Public buildings 12,716,500 ‘‘ 19,821,600 ‘ 
Almshouse..... 12,782,200 ‘ 14,275,600 ‘ 
City property. . 5,427,200 ‘“ 4,957,40) ** 
Public squares.. 7,543,206 ‘ 7,376,802 ‘ 
Park Commis’n. 498,500 °* 338,700 ‘* 
Public schools.. 6,636,500 ‘“ 7,764,400 ‘ 
Street lamps.... 455,423,195 ‘*  472,402.970 * 
Used at works,ete. 25,598,500 ‘‘ 23,747,300 ‘* 
| eee 546,999,601 ‘* 575,206,872 ‘* 
At $1.50. At $1.50. 
$820,499.40 $862,810.31 








Increase in 1890, 28,207,271 cubic feet, at $1.50 per 1,000, equal in value 
to $42,310.91. 


THE electlon for Directors in the New Orleans (La.) Gas Light Com- 
pany was held on the 13th inst., when the following Board was chosen : 
A. H. Siewerd, R. M. O’Brien, James Jackson, 8. H. Kennedy, Alden 
McLellan, A. Baldwin and F. F. Howard. The Company enjoyed a 
very prosperous year, and it is likely that important plant betterments 
will be made this spring. 


AT the annual meeting of the Manchester (N. H.) Electric Light Com- 
pany, the President, Mr. Alonzo Elliott, made a good, commonsense re- 
port, in which it was shown that though tlhe Company had been man- 
aged on a smost conservative basis, and that though no means has been 
neglected to cause ends to meet, it was nevertheless a fact that the net 
earnings were not large enough to warrant the declaration of a dividend. 
To use a portion of the report as it came from the President: ‘‘ It must 
be borne in mind that the rates received for lighting this city are low 
compared with those paid for a like service in other cities similarly situ- 
ated, it is only with the strictest economy in labor and fuel consumption 
that the business can be made to return a fair interest on the capital of 
over $175,000 now invested.” It may not be uninteresting in this connec- 
tion to note that the Manchester Electric Lighting Company’s interests 
are not in any sense inimical to those of the local People’s Gas Light 
Company. 


Muc# speculation has been indulged in as to the reasons that led to 
the retirement or withdrawal of Messrs. S. A, Kent and ‘‘ Nickel Plate ” 
Cummings from the Directorate of the Chicago Gas Light and Coke 
Company, but we imagine that the changes are due to those very simple 
reasons that may be summed up in the words, they sold their stock, and 
so were not entitled to any voice in the management. They have all 
along been obstructionists ; further they are not conversant with the 
business, else they would not now be dabbling in the shares of the Chi- 
cago concern, known as the Economic Fuel and Gas Company, newly 
ordained by the Common Council and other executives of the Windy 
City. Of course, there might be something in this for the ‘‘ Nickel 
Plater” and his friends if the Economic Company managed eventually 
to ‘‘parallel” the old Chicago Company in the matter of supplying an 
illuminating gas ; but only in that event. There is no profit in the sale 
of an essentially fuel gas, even in Chicago, where almost anything can 
be sold—and bought. The failure of Mr. C. T. Yerkes to a re-election 
for the presidency of the old Company need occasion no surprise. He 
manfully stood in the breach when that opening looked formidable, and 
now that the Company’s business affairs are in good shape he can follow 
the bent of his mind and retire with honor from a position which was 
never very much to his liking. To all this it may be added that his hold- 
ings in the Company are not as large as they were. In the meantime it 
might be remarked that Mr. Billings retains his old place of Vice Presi- 
dent, and the indications are that M. le Baron Jerzmanowski wil] find in 
Mr. Billings an alert and remarkably apt understudy. 

THE proprietors of the Wallingford (Conn.) Gas Light Company are 
considering the advisability of installing and operating an electric light- 
ing plant. 


Mr. Morris, of the Tennessee Senate, has presented to that body a 
memorial from the Committee appointed by the City Council of Nash- 
ville asking for leave to issue bonds for the purchase or erection of a gas 
plant, and asking that it confer upon the city the power to manufacture 
and furnish the city and citizens with gas at as low a price as is consist- 
ent with the judicious management. 


THE same Senator also offered a bill authorizing municipal corpora- 
tions to issue bonds for the building and equipping or purchasing of gas 
plants and systems of gas works, and to secure payment of all such bonds. 





THE village authorities of West Duluth, Minn., have signed a contract 
with the Superior (Wis.) Water, Light, and Power Company, under 
which the latter will supply water and gas to West Duluth. 





A VERY beautiful wedding ceremonial was that which marked the 
marriage of Mr. E. L. Harris, of Philadelphia, to Miss Alyce M. Smith, 
of Wilmington, Del. The service was read in the Wilmington Grace 
Methodist Episcopal Church, by the Reverends Jacub Todd, of Wilming- 
ton, and Richard Hurlburt, of the Philadelphia Spring Garden M. E. 
Church. The friends of the contracting parties attended in great num- 





bers, and 400 guests paid their respects to Mr, and Mrs. Harris at the 
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subsequent reception and supper. The groom is the Vice-President of 
the firm of Harris Bros. & Co., of Philadelphia. 





Mr. Dearsorn, of Kane county, Ills., has introduced to the Legisla- 
ture a bill authorizing the cities, towns and villages of that State to ac- 
quire, construct and maintain electric and gas plants for the production 
of electricity and gas for heating, lighting and power purposes. 


THE following Directors were elected at the lastannual meeting of the 
Trenton (N. J.) Gas Light Company: Wm. L. Dayton, Edward W. 
Evans, Geo. 8. Grosvenor, Lewis Parker, Isaac F. Richey, Nathaniel 
H. Roberts, Isaac Stephens, Thomas 8. Chambers and John 8S. 
Chambers. 





It is reported that B. Van Steenbergh and associates have applied to 
the Borough Council for a franchise to construct and operate a gas plant 
for the purpose of supplying gas in tue adjoining communities of Ruth- 
erford, Carlstadt and Boiling Springs, N. J. These places are on the 
Erie Railroad at a point about 3 miles east of Passaic, N. J., and 8 miles 
west of Jersey City. 





THE inhabitants of Grass Valley, Cal., are bemoaning their fate in the 
loss of their arc street lights; and the local electric lighting Company 
joins in the wail. The Company put its faith in water power, but Jack 
Frost this winter decided to take a hand in the affair. As usual he car- 
ried his point. 


THE projectors of the Gas and Electric Light Company, for Bristol, 
Tenn., mention of the incorporation of which was made in a former 
issue of the JOURNAL, have purchased a site on Broad street in that city, 
and construction work will be begun early next month. 





Mrs. AGNES JUNIER has brought suit against the Missouri Electric 
Light and Power Company, of St. Louis, for damages, alleging that her 
husband—a former employee of the Company—lost his life on Decem- 
ber 1, 1890, while engaged in connecting wires; and that said death was 
caused vy the negligence and carelessness of the Company.” Junier was 
killed by an electric shock. 


‘ AT the annual meeting of the stockholders in the Pulaski Gas Light 
Company, of Litthe Rock, Ark., the following Directors were elected : 
John D. Adams, James R. Miller, Dean Adams, James A. Fones and 
John G. Fletcher. Mr. John D. Adams was subsequently elected Presi- 
dent. 


THE residents of Allegheny City, Pa., complain that the Westing- 
house natural gas meter is not a reliable measurer. They have spoken 
similar words respecting the meters that register their supply of illumin- 
ating gas; and so it wi!l continue to the end. 





THE good people up in Manchester, N. H., having fallen into the habit 
of proclaiming that the gas supplied them was uot up to standard, event- 
ually altered their complaint to keep time with the rhyme that their lo- 
cal Gas Company wasswindling them, whereupon the proprietors of the 
Manchester Press thought it would be a good idea were an expert called 
in to determine just what candle power the gas was yielding. Accord- 
ingly the Press folks opened a correspondence with Mr. C. W. Hinman, 
Official Gas Inspector for the State of Massachusetts, the upshot of which 
was that Mr. Hinman was retained by the Press to try the candle power 
on a day not made known to the Gas Company beforehand. Mr. Africa, 
of the Gas Company, was then asked if he would have any objection to 
such a test, and, of course, he replied, ‘‘ No; and that the Company 
would gladly allow Mr. Hinman the use of the Company’s testing ap- 
paratus. The,Press people, however, thought it would be better were 
Mr. Hinman to use his own instruments, which determination was at 
once acquiesced in by Mr. Africa. Mr. Hinman came to Manchester on 
January 12, was met by a Press man, and both repaired to a room in 
the Windsor Hotel. The test was duly made, and the following report 
was handed in to the Press proprietors : 


‘* MANCHESTER, N. H., Jan. 12, 1891. 

‘* Frank H. Challis, Esq.—Dear Nir: I have this day tested the gas of 
the Peoples Gas Light Company. The gas was burned from a common 
slit burner, at the rate of 5 cubic feet per hour, and was found to give a 
light equal to 24.4 standard English candles, burning 120 grains per 
hour. Respectfully yours, C. W. Hinman.” 

If we mistake not, the standard value called for by the statutes gov- 
erning the gas companies of New Hampshire is 17 candles, wherefore 
he Peoples Company, of Manchester, is giving far better service than 





the State demands from it. Indeed, it looks like another illustration of 
the fact that those who reccive pearls are not always up to the task of 
appreciating their value. It is hardly necessary to add, we presume, 
that Mr. Hinman was certain the Peoples Gas Company would not ob- 
ject to such a test before he consented to make it. 


the following officers were chosen: President, Henry Bull ; Secretary, 
T. A. Lawton ; Directors, H. Bull, J. C. Swan, W. H. Fludder, Philip 
Ryder, R. S. Chase, T. A. Lawton and A. K. Quinn. 


THE shareholders in the Tulare City (Cal.) Gas Company have been 
called upon to pay an assessment of $5 per share. It is delinquent since 
the 12th inst. 


THE authorities of Richmond, Va., are considering the fact ‘‘ whether 
or not it is expedient and practicable” to light all of the streets of that 
city by means of electric ares. 


Mr. JosepH M. Barter has resigned his position as Manager of the 
American Gas Company’s plant at Canton, O. He had been in charge 
of the works since April 1, 1887, when the American Company took the 
plant over, and he has the satisfaction of knowing that the output, on 
the average, has more than doubled in the period during which he was 
in charge. He is open for an engagement, and letters addressed to him 
at No. 32 West 8th street, Canton, O., will come to hand. 





THE Milton (Mass.) Company’s last or current semi-annual dividend 
amounted to 5 per cent. 





WE wish to repeat our former intimation that the fire which disman- 
tled the warehouse and mounting room of the Gem City Stove Compa- 
ny, of Dayton, O., will not prevent the Company from filling orders. 
This fact should be remembered, too, by the patrons of the Maryland Me- 
ter and Manufacturing Company, particularly in respect to orders for 
gas cooking and heating stoves. 


THE Cabot and Church trays were ordered by 128 separate gas compa- 
nies in the year just closed—several orders were received from abroad— 
or an increase of 20 per cent. over that recorded in 1889. The best evi- 
dence possible that the Cabot specialties in trays hold their own and more 
is found in the fact that the New York shops for their manufacture have 
been enlarged. 


At the annual meeting of the shareholders of the Brooklyn (N. Y.) 
Gas Company the following Directors were chosen: Henry D. Polhe- 
mus, Henry K. Sheldon, Alexander M. White, Henry H. Rogers, E. 
H. R. Lyman, A. E. Orr, W. C. Sanger, and W. A. White. The last- 
named appears for the first time in the management. 


Mr. AND Mrs. JOHN JACKSON, of Philadelphia, have each entered suit 
for $25,000 damages against the Wissahickon Electric Light Company. 
The cause for action is this: On Nov. 10, 1890, complainants were driv- 
ing in Fairmount Park, when their horse came in contact with an «lec- 
tric light wire which had fallen from: a pole and trailed across the road. 
The horse was thrown down, the carriage was upset, and the occupants 
were hurled to the roadway, each sustaining severe bodily injury. 





THE Union Natural Gas Company, of McKeesport, Pa., despite the 
fact that it can no longer obtain a reliable supply of natural gas, has 
elected a new board of officers, who assert that they will engage the 
Company in the distribution of a manufactured fuel gas. 





THE City Gas Light Company, of Hartford, Conn., has elected the 
following Board of Directors: Hugh Harbison, Francis B. Cooley, J. 
L. Howard, H. K. Morgan, George Roberts, John P. Harbison, A. 
Collins, N. Shipman, and Rodney Dennis. 


AT the annual meeting of the Gas Light Company of Syracuse, N. 
Y., the following results were reached: Directors, A. A. Howlett, A. 
C. Wood, B. W. Forbes, Frank Hiscock, J. J. Belden, Chas. Andrews, 
G. N. Kennedy, Thos. Molloy, Bruce 8. Aldrich, D. P.Wood and Geo. 
F. Comstock ; President, A. A. Howlett; Vice-President, D. P. Wood; 
Secretary and Treasurer, H. C. Babcock ; Superintendent, A. C. Wood; 
Assistant Superintendent, J. H. Tuffs ; Bookkeeper, Austin Rust. 





Messrs. GrorGE Gauss, John Eisner, Edward Abend, Soloman Muel- 
ler and John A. Day, have been chosen to direct the affairs of the Belle- 
ville (Ills.) Gas Light and Coke Company. 
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Gas Stocks. 





Quotationy vy Geo. W. Close, Broke and 


Dealer in Gas Stocks, 
16 Wau Sr., New York Crry. 


JaNvARY 26. 


@@” All communications will receive particular attention. 
G@” The following quotations are based on the par value of 
$100 per share. 4&3 





Capita:. Par. Bid Asked 
Consolidated.............+ $35,430,000 100 94} 942 
Central. .........sccccccsseee 500,000 50 — 85 
$6 BID. ccc cccccee 220,000 — 9% 100 
Equitable............0+0++ 4,000,000 100 115 118 
‘¢ Bonds.......... 1,000,000 — 113 115 
Harlem, Bonds.......... 170,000 — — — 
Metropolitan, Bonds.... 658,000 — 110 115 
Mutual...... ... 3,500,000 100 117 120 
“ Bonds. 1,500,000 — 100 102 
Municipal, Bonds....... 750,000 oe ae 
HOPGhGER. cocccccvcccscscce ——-cecececese 5 —- — 
*  Bonds........... 150, 000 — — 100 

Standard Gas Co -- 
Common Stock....... 5,000,000 100 — 48 
Preferred.... 5,000,000 100 — 90 
Yonkers ........sseeeeeeeees 50 112 — 
Richmond Co., 8. L.... 346,000 50 — — 
os Bonds......... 20,000 — — — 

Gas Co's of Brooklyn. 
Brooklyn......-.00+-+ «+ 2,000,000 25 116 118 
Citizens ....... .. 1,200,000 20 8 90 
“. 8. F. Beaie.. . 320,000 1000 100 103 
Fulton Municipal....... 3,000,000 100 131 135 
Bonds.... 300,000 109 105 
Peoples .......seeeeeeeeeeeee 1,000,000 10 90 92 
‘¢ Bonds (7’s)..... 368,000 — 100 — 
+ {| aren 94,000 — 100 — 
Metropolitan.............. 1,000,000 100 103 107 
Nassau.......scsseeeeeeeeeeee 1,000,000 25 130 — 
SO isaiccveceececne 700,000 1000 95 100 
Williamsburgh........... 1,000,000 50 128 130 
” Bonds... 1,000,000 — 108 112 


Out of Town Gres Companies. 
Boston United Gas Co. — 




















[st Series S.F. Trust 7,000,000 1000 — 3&7 

_— " i 3,000,000 1000 — 75 
Bay State Gas Co. — 

ee invitrssdenscoutcons 5,000,000 50 62 63 

Income Bonds........ 2,000,000 1000 95} — 
Buffalo Mutual, N. Y... 750,000 100 90 95 

” Bonds... 200,000 1000 95 100 
Citizens, Newark......... 1,000,000 50 155 160 

wie ** Bonds. 45,000 — - ~ 
Chicago Gas Company. 25,000,000 100 423 43 
Chicago Gas Light. «& 

Coke Co. — 

G’t’'d Gold Bonds 7,650,000 100i 84? 854 
Equitable Gas & Fuel 

Co., Chicago, Bonds 2,000,000 1000 — 98 
People’s Gas and Coke 

Co., Chicago— 

Ist a hiaaaes 2,100,000 1000 — 100 
- a oe 2,500,000 1000 94 983 
Consumers Gas Light 
Co., Jersey City...... 2,000,000 100 12 15 
ee 600,000 1000 7 75 
Cincinnati G. & C. Co.. 6,500,000 100 204 205 
Consumers Toronto.... 1,000,000 50 190 200 
Central, S. F., Cal...... 92 100 
Capital, Sacramento, Cal 58 
Consolidated, Balt....... 11,000,000 100 47; 474 
* Bonds..... 6,400,000 107 1074 
Citizens Gas Lt. Co., 
Rochester, N. Y...... 500,000 — 8&5 110 
TB ics titsiciciees ‘ 250,000 _— 
East River Gas Co., 

Long Island City... .. 1,000,000 100 100 105 

Bonds...... .. Sa 500,000 100 100 103 
Hartford, Conn.......... 750,000 25 102 108 
Jersey City.......sseceeeee 750,000 20 165 170 
Louisville, Ky............ 2,570,000 50 125 130 
Little Falls, N. Y........ 50,000 100 — 100 

- Bonds 25,000 — 100 103 
Laclede Gas Light Co., 
St. Louis, Mo.— 
Common Stock.... 7,500,000 100 18 18} 
Preferred ‘ 2,500,000 100 60 604 
I isda nintnsnokes 9,034,400 1000 81 811i 
Montreal, Canada....... 2,000,000 100 200 208 
Memphis (Tenn. ) Gas... 750,000 100 40 — 
a Bonds. 240,000 100 103 _ 
New Haven, Conn....... 25 20 — 
Oakland, Cal.............. 344 35} 
Peoples, Jersey City. . — 60 61 
“a " Senta. _-_ — 
Paterson, N. J........2+0 25 99 102 
Rochester, N. Y.......... 50 99 100 
Syracuse, N. Y.......0+0 500,000 25 — — 
San Francisco Gas Co. 

San Francisco, Cal.... 10,000,000 100 584 59 
Washington, D. C....... 2,000,000 20 200 208 
Wilmington, Del.. ... 50 88 90 

Advertisers Index. 
GAS ENGINEERS. Pause 
Jos. R. Thomas, New York City ............ 133 
Wm. Henry White, New York City ...... .  «-- - ee wees 139 
Wm. Mooney, New York City....... 2.22... 0. ccseeseveeee 188 
DUO, BGG, Whe. Fe oc ccccvcvccss cccsscccccccevcsces 135 
CHEMISTS. 
Durand Woodman, New York City.................000005. 124 
GAS AND WATER PIPES. 
Gloucester Iron Works, Phila., Pa .............000eeeee00- 133 
Mellert Foundry and Machine Co., Reading, Pa. (John Fox, 

SE I EE oc. nace wcevesceetsecssccee veces tees 133 
Ohio Pipe Co., Columbus, Ohio. ..............26 cee eeceeces 133 
M. J. Drummond, New York City................seseeeeeee 123 
eis Ps BU ie ece ret ccccececcbscoecvscsser 138 
Warren Foundry & Machine Co., New York City............ 133 
Donaldson Iron Co., Emaus, Pa............---00-0eeeee sees 133 
Dennis Long & Company, Louisville, Ky........... 133 
Spiral Weld Tube Company, New York City.............+-- 133 


PROCESSES. 


National Gas Light and Fuel Co., Chicago, Ills............ 
Bartlett, Hayward & Co., Baltimore, Md.... 

Uvited Gas lmprovement Co, Phila... Pa 

Burdett Loomis, Hertford, Conn 
American Gas, Light and Heat Cv., 


Phila , Pa..... 


GAS WORKS APPAKATUS AND 
CONSTRUCTION. 
James R. Floyd & Sons, New York City 
Continental Iron Works. Greenpoint, L. I .. 
Deily & Fowler, Phila., Pa............... .. 
Kerr Murray Mfg. Co., Fort Wayne, Ind.... 
Stacey Mfg. Co., Cincinnati, Obio : 
Bartlett, Hayward & Co., Baltimore, Md........ ....... 
Morris, Tasker & Co., Limited, Phila., Pa........ ..... 


R. D. Wood & Co., Phila., Pa.... 
Bouton Foundry Co., Chicago, Ills .... .. 
Isbell-Porter Company, New York City 


United Gas Improvement Co., Phila., Pa. . ae RS 
National Gas Light and Fuel Co., Chicago. tis 


INCLINED RETORTS, 
Laclede Fire Brick Manuf*g Co., St, Louis, Mo. 
GASHOLDER TANKS. 
W. C. Whyte, New York City....... 
J. P. Whittier, Brooklyn. N. Y. : 
GASHOLDER PAINT, 

The Government Waterproof Paint Co., Boston, Mass.... 
RETORTs AND FIREBRICK. 


J. H. Gautier & Co., Jersey City, N. J 

B. Kreischer & Sons, New York City 

Adam Weber, New York City.. ; 

Laclede Fire Brick Manuf'g Co.. “St. Loar, Mo... 


Borguer & O'Brien. Phila., Pa 
James Gardoer, Jr.. Pittsburgh. Pa.. 
Henry Maurer & Son, New York City. 


Baltimore Retort and Fire Brick Co., Baltimore. . 


Boston Fire Brick Works, Boston, Mass........... 
SCRUBBERS AND CONDENSEKS, 


G. Sbepard Page, New York City 
R. D. Wood & Co., Phila., Pa... 
James R. Floyd & Sons, New York Cc City... 


REGENERATIVE FURNACES. 


Fred. Bredel, New York City - 

Chicago Retort and Firebrick Co., Chicago. Ills . 
J H. Gautier & Co., Jersey City, N. J 
Adam Weber, New York City 


GAS GOVERNORS, 


Fred. Bredel, N. Y. City. x 
Friedrich Lux, London, England. . 
Wilbraham Bros , Phila., Pa. 


Ibsell-Porter Company, New York City................ 
Continental Iron Works, Brooklyn, N. Y... 


CEMENTS. 
C. L. Gerould & Co., Brooklyn, N. Y.............- 
| GAS ENRICHERS,. 
Standard Oi! Co., Cleveland, Ohio ....... 
GAS METERS. 
Jobn J. Gnffin & Co., Phila., Pa 


The Goodwin Gas Stove and Meter Co.., 
Helme & MclIlbenny, Phila., Pa 
D. McDonald & Co. Albany, N. Y....-......-e0eeee eee 
Nathaniel Tufts. Boston, Mass................. 


EXHAUSTERS. 


Isbell-Porter Company, New York City........ 





Davis & Farnum Mfg Co.. Waltham. Mass.. .... .. ...... 


ee te th A SARS ee ee 


Berlin Iron Bridge Company, East Berlin, Conn.......... 


Brooklyn Retort and Fire Brick Works. Brooklyn, gees 


Vakbill Gas Revort and Fire Brick Co., St. Louis, ‘Mo. coe @ 


Bartiett, Hayward & Co., Baltimore, Md................... 


Connelly Lron Sponge and Governor Co., New York City. . 


American Meter Co., New York and Philadelphw.. .... ... 
Philadelphia, Pa. .. 


Maryland Meter and Manufacturing Co., Baltimore, Ma on 
Harris Bros. & Co, Philadelphiz, Pa..................5.- 


The P. H. & F. M. Roots Co., Connersville, Ind........... 


Wilbraham Bros., Philadelphia, Pa........-..6.......054+ 


Connelly Iron Sponge and Governor Co., New York City.... 
GAS COALS. 
Penn Gas Coal Co., Phila., Pa.........-.-.-- cee cece eee eee 
Perkins & Co., New York City............6.606 ce ce ecees 
Desnard Coal Co., Baltimore, Md..............-...-0+-0+- 
Chesapeake and Ohio R, R. Coal Agency, N. Y. City........ 
Westmoreland Coal Company, Phila., Pa................ 
J. & W. Wood, New York City....... Sete Sep ceceececsese 
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Perkins & Co., New York City 
J. & W. Wood, New York City 


140 
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GAS LAMPS, 
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POSITION WANTED 


By a young man (39), who has had over eight years’ experience— 
two years as manager of a small country works making water 
Good references as to character and ability 


fas. Address 


816-1 * EARNEST,” care this Journal. 











To Gas Engineers, Etc. : 


| An Associate Member Institution of Civil Engineers, been En- 
| winerr to one of the principal Gas Plant Manufacturers, com- 
| pleted the des'gn and erection of works to manufacture eight 
hundred thousand cubic feet per day, with extensive experience 


|} in managing Gas Works, analytical chemist, etc., 1s open for an 


| appointment to superintend the erection of plant, or as Gas 
| Works Manager. Address 
S16-1 “C. E..” care this Journal, 





| Position ‘Wanted > 


As Foreman of a Gas Works. 


Understands laying of mains, services, pipe-fitting, meters. rock 
blasting, tempering of tools, etc.; handy with carpenters’ and 
| masons’ tools. Foreman in present place for six years. Best of 
references; total abstainer. Address 


815-2 “J. F..”’ care this Journal. 








POSITION DESIRED 


As Superintendent of Cas Works, 
By a young man fully experienced in the details of ¢ mstruction, 
manufacture, and distribution. 

e1é-tf 


Best of references 
“CONSTRUCTION,” 


Address 


care this Journal 





. . . 
‘ osition Desired 
As Superintendent of Cas, Water, cr Elec- 
tric Light Works, 
fy a man of 20 years’ experience in the manufacture aud distri- 
bution of gas and the construction and extension of gas plants. 
Can give the best of references. Address 


Sit-i “G. U.8.."" care this Journal. 


FOR SALE, 


114 Cast lron Cas Lamp Posts, 





of standard make, at a reasonable price. Address 


815-3 M. GOLDBERG, Joliet, Ills 





CALIFORNIA 
GAS WOoRES 


Hor Sale. 


Several Coal Gas Plants, in both Southern and Northern Cali- 
foruia, now profitably operated and constantly increasing in 
value. Practical gas men, with $7,500 to $15,000 to invest, can 
secure controlling interest and superintendency. Very desirable 
places of residesce. Satisfactory reasons for selliog 
** SECRETARY,” 123 Be.le Street, 

San Francisco, Cal 


80i-12t 


COAL, TAR. 


PROPOSALS will be received at the Office of the Camden 
Gas Light Company, No. 432 Federal Street, Camden, 
N. J., until March -d, proximo, for the sale of about 1,500 bbls. 
Delivery as made at the Com- 
pany’s works, in barrels to be furnished by the purchaser. 
Contract to be made fcr a period of turee or five years, with sat- 
The right to reject any and all bids reserved 
CHAS WATSON, Treas. 


Coal Tar For Sale. 


PROPOSALS for the entire make of Coal Tar at works of 
Knoxville (Tenn.) Gas Light Company, for five 
(5) years, the same being about (0,000 gallons per year, will be 
received at the Company’s Office in Knoxville, Tenn. Tar to 
Not more than 20,000 gal- 
lons shall be allowed to accumulate in well at any one time. 





(45 galls. per bbl.) of Coal Tar. 


isfactory bond. 


815-4 





be delivered in tank cars at works. 


Right to use sufficient tar for Company's own purposes, and to 
reject any or all bids, reserved. —The Company expects bids in 
the neighborhood of the price which other Companies are pow 
receiving—viz., 10 cents per gallon. 

KNOXVILLE GAS LIGHT Co., 


Knoxville, Tenn. 


The American 
Gas, Light & Heat Co., 


249 S. 6th St., Phila., Pa., 


Are now prepared to erect plants of their Oxy-Hydrocarbon 
Process, to carburet coal gas up to any given or named candle 
power required for general consumption (for instance, from 20 to 


25 candles), 








and at a cost not to exceed o-e and three-quarters 
134) cents per candle power per 1,000 cubic feet increased, with 
a yermanent and perfectly fired gas, not a vapor—a gas that 
w ll whiten the whole output of the works. 

This gas can be furn’shed at a cost less per 1,000 cubic feet 
than the coal gas may be costing the company. 

Our system is such that we can furnish plants that will car 
buret 50,.00 cubic feet in 24 hours, or three or four million feet 
One of our large benches or plants 
would be capable of generating 1(0,000 cubic feet of gas in 24 
hours, which would raise the candle power on 2,000,000 feet 
(taking as a standard coal gas at 15 candles) 3 candles on the 
2,(00,000 feet. enebling the works to deliver to consumers an 18 
candle gas; or, enlarging our plant, the candle power may be 
increased as desired, at the same cost per candle power, less in- 


in the same length of tia e. 


terest on plant. 

‘This is much less per candle power than it can be furnished 
by the use of cannel coal or by vaporizing naphtha. With our 
process We improve the whole output in color—viz., whiten the 
flame with tbe ox gen, as well as turnishing a thorvughly fired 
gas, and no p. ssible danger of separation as there is with va- 
por. Correspondence solicited. 


J. J. NEWELL, Sec’y. 


September 4, (S90. 








KIRKHAM, HULETT & CHANDLER'S 


“Standard” Washer-Scrubber. 





NEW PATENT 


‘Extracts the Whole of the Ammonia and a Large Percentage of the Sulphureted Hydrogen and Carbonic Acid. 








MINIMUM WEIGHT IN MOTION ° MINIMUM DRIVING POWER @ MINIMUM BACK 
PRESSURE @ MINIMUM WEAR AND TEAR @ WITH MAXIMUM RESULTS. 





The “New” W eae eee with Wooden “Bundles,” has been for many ques in successful operation at the 
London Gas Light and Coke Company’s station at Beckton, and at many other European Gas Works 


The “ Bundles” can be supplied to “Standard ” 


Washer-Scrubbers already in use. 


GEO. SHEPARD PAGE, Sole Agt. for Western Hemisphere, 69 Wall St, New York. 
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Take |Oth or 23d Street Ferries 
from New York to Creenpoint. 
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“D” Retorts. 
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Charleston (S.C.) Gas Light Company. 


Bridgeport ‘Conn. Cas Light Company. 
Buffalo Mutual Cas Light Company. 





Williamsburgh ‘Brooklyn, N.Y.) Gas Light Co. 


SELF-SEALING RETORT MOUTHPIECE AND LID. 


WANUFACTURED SOLELY BY 


The Gontinental Iron Works | 


THOS. FF. ROWLAND, President. 


BROOKLYN, N.Y. 


Joint made 
under the well- 
known 


Balmore Patent 





This Mouthpiece and Lid was introduced to the public in 1884, and since then large numbers have been 
manufactured and sold. 
The following important Gas Companies have them in use at the present time, to any of which we refer: 


Taunton (Mass.) Cas Light Company. 

Providence Cas Light Company 

Central (New York City’ Cas Light Company. 

Northern (New York City’ Gas Light Company. , 


Palatka (Fla.) Cas Light Company. 
Cainesville (Fila.. Cas Light Company. 
Syracuse Cas Light Company. 





Stamford ‘Conn. 
Holyoke ‘Mass. 
Springfield ‘Mass.’ Cas Light Company. 


Cas Light Company. 
Cas Light Company. 





DURAND WOODMAN, Ph.D., 


Analytic and Technical 


bsoltion . (0- Partnership 


rhe tirm of CONNELLY & CO) is thi 








od. 8 Be an JW. Com CHEMIST. 
Hayward continuing the business eorpora y 
‘ . \ f Gas, Fuel and Gas Coals, Cr ind Retined P 
name and style of the CONNELLY TRON SPONGE AND uf Pay ther leggy Soeee heer ane) 
GOVERNOR CO.,” assuming all liabilities of the te ind ' ther Bve-Products. Fire Clays, Deposits in Mains * 
authorized to collect all outstanding n Mak B Fx t 
Damages to adjacent water supy 
( NN ) ene ental: Sasaaticetiniea 
] CONNIE 
v. COND \ 127 Pearl Street Manover Square), 
Ss. F. HAYWARI 
Ene sete, monsters ts “SUCCESSFULLY INTRODUCED.” 
I patrops rt iberal pa i 
vould respectfu ic nuat 
( npany, t for " ‘ ' + ; 
ei “cows.” — Hil] Chemical Company's 
r. E. CONNEI 
1. W. CONNELLY 
We should t { recei 
ng se IRON MA 
pusl f the busi i fai 
ing Lin advance, 
CONNELLY IRON SPONGE AND GOVERN 


For Gas Purification. 





ce, 229 Bridge Street. Works, Newtown Creek. 


Fuel ‘and Its pcan, 


by E. J. MILLS, D.Se. F.RS., and F. J. ROWAN, C.1 BROOKLYN, N. Y. 
by others, neluding Mr. F. P. Dev 
Smithsoniat Inst., Was D C. : 
1. M. CALLENDER & €0., 42 Pine St., N.Y. CORRESPONDENCE SOLICITED 





CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves ald Gates for Gas, Ammonia, Water, Ete. 


Also, Cate Fire Hydrants With and Without Independent 
Nozzle Valve. All Work Guaranteed. 
WORKS & GEN’L OFFICE: TREASURER’S OFFICE: 


Indian Orchard, Mass. 72 Kilby & 112 Milk Sts, Boston, Mass 





@ COMPLETE STEAM PUMP_4 
7 10 SIZES FROM $7 T° $75 “(im 2, | 
PRICES an» 
GRIPTive © 
*Cincua® 


VWanehiain 


_ LUDLOW VALVE MFG, 0. 











OFFICE AND WORKS, 
$38 to 054 River Street and 67 to S3 Vail Av., 
TROY, N. Y. 
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THE SEaLID La BRIDGE 0, HOSES 6. WILDER, MECH. ENGR 





§16-18-20-22 Cherry St., Phila., Pa. 


Volumetric — Governors 


POR GAS LAMPS & HIGH-POWER BURNERS. 


Write for 


Governor Burner's for Street ‘Lamps & General Use 


ERNORS FOR ARGAND AN THER COMMON GAS 
Hliustrated IZk 


SU RNEI IN ALL S 


Catalogue. 


— Horizontal Governors 


*s, Furnat eu 
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The above illustration is taken direct from a photograph of an iron roof 
built by us for the Waterbury Electric Light Co., at Waterbury, Conn 
The side walls are of brick and the roof is of iron, the floor being of asphalt 





i large majority of all High Power Gas 


making one of the most complete and perfect electric light stations to bi e United States have my Governors attached, and 
A > ° , 1 t iding makers of these lamps. To 
found anywhere in the United States. cai te: tae bas be taste See 
V rs, a redu nin price bas been made, and all 
Office and Works, EAST BERLIN, CONN. exci eonar ons 
A ies: \WM. PAYSON, San Antonio, Tex. M.B.CRANT, Enterprise, Miss. ’ t t o require a Reliable 
§encies : | w. E. STEARNS, Omaha, Neb. A. M. RAWN, Dayton, Ohio. Governor. 








— GREENOUGH’S 
GASHOLDER PAINT. wocest oF Gas LAW? 


THE COVERNMENT WATERPROOF PAINT. Price, $5.00. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. [his is a valuable and imp tant work. a copy 
a Valu > , 


THE GOVERNMENT WATERPROOF PAINT CO., 122 Milk Street, Boston, Mass. of which should be in the possession of every gas 


Bartlett Street Lamp Mfg. Co, pepe beer . 


As a book of reference it will be found invaluable. 
MANUFACTURERS OF 





[t is the only work of the kind which has ever 
been published in this country, and is most com- 
plete. Handsomely bound, Orders may be sent to 
4. M. CALLENDER & CO.. 42 Pine St.. N.Y, 


PATENTS. 
FRANKLIN H. HOUGH 


Solicitor of American & Foreign Patents. 
925 F. ST., WASHINGTON, D. C. 


NEAR U.. PATENT OFFICE.) 





Globe Lamps, 


Streets, alias Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 
A Specialty: ~The Miner Street Lamps. ae 


Office and Salesroor, Letters Patent. All business before the U. 8. 


40 & 42 COLLEGE PLACE, - - N. Y. CITY. Jacob G. Miner. ine Wabion wencies — sane Gaeaiioe 








for obtaining Patents, or for ertaining the patent- 
Gas Companies and others intending to erect Lamps bility of inventions. Copies of patents pte ear for 25 cents 
: . ; n : - ie a, =" 
and Posts will do well to communicate with us. No. 823 Eagle Ave., New York, N. ¥ 
wWwater Gas! ; 


For all Manufacturing Purposes. Generated from.Bituminous Slack, Anthracite Coal Dust, or Coke Breeze, by 


THE LOOMIS PROCESS. 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and Henry Disston’s Sons’ Saw Works, Tacony, Pa 


The Cheapest Gas Generating System in the World. 


Utalizingse any Kimd of Low -Priced Coals. 
NOVEL IN DESIGN, MODERN IN CONSTRUCTION, SIMPLE IN OPERATION, PERFECT IN RESULTS. 


Plans and Estimates Furnished. 


BURDETT LOOMIS, - - Hartford, Conn.. 


Or Murray Hill Hotel, New York City. 
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MANHATTAN FIRE BRICK AND ENAMELED CLAY RETORT WORKS. 


ADAM WEBER, Propr, 


633 Bast Fifteenth St., N. Y.- 


Miodern Recuperative Furnaces 


FOR FIRING COAL GAS AND FIXING BENCHES, ALSO INCLINED 
AND VERTICAL RETORTS. 
The most successful Furnace in America in competition with all others. Results equalled by no other Furnace, 
Full or Semi-Regenerative. Superior to all others in strength of construction and 
prolonged life of Retorts and Furnace. 





a SPECIAL TRAYS FOR IRON SPONGE OR OXIDE OF IRON. 
arson’s Steam Blower, = cavscis taaysaspeciatry. 
FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE _ Reversisce- Stnoncsst-Most Dunasce- Most Easiy Repainen. 
OR OTHER WASTE MATERIAL. 


PARSON'S TAR BURNER. 


FOR UTILIZING COAL TAR AS FUEL, 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES, 





306-310 ELEVENTH AVENUE, NEW YORK. 





These devices are all first-class. They will be sent to any responsible party for trial. No sale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


H. E. PARSON, Supt., No. 54 Pine St., N. Y. 


CHICAGO CAS STOVE CO. FRIEDRICH LUX, 


Ludwigshafen am Rhein and London. 


Gas Cooking and Heating Lives: led 


aS, APPLIANCES. GAS GOVERNORS, 
em» 240, 242 & 244 West Lake St, Chicago. 


Send for Catalogue. 


WE ALSO MAKE THE CHEAPEST ANO STRONGEST 
REVERSIBLE BOLTED TRAYS IN THE MARKET, 








Gas Balance. 








Se JEWEL GAS STOVES 
ai GEORGE M. CLARK & COMPANY, 


157 & 159 Superior Street, - Chicago, Ill. 
EVERY CONCEIVABLE SIZE AND STYLE. 


Ranging in Prices from $1.50 to $37.00. 





| 
ja 

















WE USE NO CAS COCKS. 





All Flames are Regulated by a 
Direct Needle Valve. 


‘The JEwW Ei, 


. — 
DAA Sts 
Oh orn ie 





Only Well-Made Gas Stove on 
the Market. 


Write for our 1890 Catalogue and see for yourself. tewel Circulating Water Heater. $15.00. 
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GAS STOVES. GAS METERS. GAS STOVES. 
Established 1834. Incorporated 1863S. 


MANUFACTURERS OF 


— —— 


STATION METERS, 


METER PROVERS, PHOTOMETERS, 


Experimental Meters of all Kinds, 





Standard 3 Sagarene Dry Meter Standard 2 Diaphragm Dry Meter 


Apparatus for Testing the duatity and Quality of Gases. 




























































































Pressure Gauges of all Designs. 


MANUEFPACTORILES 
508 to 514 West Twenty-second St., N. Y. Arch and Twenty-second St., Phila. 
Nos. 244 & 246 North Wells Street, Chicago, Ill. 


AGEN CLES 


No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street, San Francisco, Cal. 
No. 810 North Second Street, St. Louis, Mo. 


CAS STOVE SHOW ROOMS, No. 242 Sixth Avenue, New York City. 
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ROOTS’ 
GAS“ BYE-PASS VALVES. 








GAS VAIL-WE|BYE-PASS VALVE. 


Quick Acting, Automatic Action 
Simple, Reliable 
Hfficient, Durable. Simple Durable. 





Thousands now in use and giving perfect satisfaction. Write for Catalogcue and Prices. 


Bend for Descriptive Cataloguc and FPrice Luiist. 


tae P.H. & F. M. ROOTS CO,, Patentees and Manufacturers, CONNERSVILLE, IND. 


- TOWNSEND, Gen. Agt., 22 Cortlandt St., N. Y. COOKE & CO., Selling Agts., 22 Cortlandt St., N. Y. 


LACLEDE FIRE BRICK MANUFACTURING COMPANY, 


Penna ST. LOUIS, MO. 


} 
| 
| 








» Exclusive _— in the United States | |) 
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ESTIMATES AND PUANS FURNISHED BY TEE 


LACLEDE FIRE BRICK MFC. C0. ST. LOUIS, MO. 
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THE UNITED 
GAS IMPROVEMENT CoO., 


DREXEL BUILDING, PHILA., PA. 

















Owners of the Lowe, Granger-Collins, McKay-Critchlow (for car- 
bureting Natural Gas), and Other Gas Patents. 


BUILDERS, LESSEES a PURCHASERS OF GAS WORKS. 



























































Standard “‘ Double Superheater"’ Lowe Apparatus, Especially Designed for the Use of Lima Crude Oil. 


Hirectors of 


WATER GAS PLANTS, 


(Either Independent or Auxiliary to Coal Gas Works), 


USING LIMA OR OTHER LOW GRADE OILS AND ANTHRACITE COAL OR GAS HOUSE OR OVEN COKE. 





PAMPHLETS, PLANS, AND ESTIMATES FURNISHED UPON APPLICATION. 
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NATIONAL 


GAS LIGHT AND FUEL CO., 
218 La Salle Street, Chicago. 


. D. HAUK, Prest. & Gen’] Manager A. W. GREEN, Vice-Prest. N. A. McCLARY, Sec. & Treas E. E. MORRELL, Engr 


GAS WORKS 


Built, Remodeled, Leased, and Purchased. 





71 Springer Cupolas The total capacity of 
have been installed Springer Apparatus 
in the U. 8S. during now in use is over 
the past four years. 25,000,000 ft. daily. 





THE SPRINCER CUPOLA SYSTEM 


Has Proven Itself the most Economical and Satisfactory Method of Gas Manu- 
facture ever brought to the attention of the Gas Fraternity. 


CUARANTEED ESTIMATES of Cost of Gas Furnished on Application. 





GASHOLDER TANK GONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it profitable to consult 
W. C. Whyte, who for over 30 years has made a specialty of 








Tank Siwavetien anil Mason Work. 


Fifty Tanks now in operation show the sort of work done. Address 


W.C. WHYTE, - No. 15 Cortlandt Street, N. Y. City. 
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CONNELLY IRON SPONGE AND GOVERNOR CO, 
Successors to CONNELL! me <SC5 


MANUFACTURERS OF GAS WORKS SPECIALTIES. 


éé Saves money, saves labor, and is the most efficient purifying agent ever offered as a 
IRON SPONGE.” oukaiitiaia for lime. Now used in « y State in the Union, and purifying daily over 
thirty: five million cubic feet. Should be used in every gas works. Its own saving will pay for it many times over. 
AUTOMATIC Has been on the market but three year's, and in that time has been introduced more generally 
than any invention ever design: at use in gas works. Over ¢/ hundred of them now in 
GOVERNOR. use. Sensitive; reliable: pertect tly automatic; reduces leakage; satisfies consumers, and 
gives great relief to the Manager. No gas works is complete without one of these machines. 
STEAM JET Designed particularly for small works Combines Exhaust Tube, Steam Governor 
(vas Compensator, and Bye-Pass Valves I the most compact form possible ; occupies 
EXHAUSTER. but little space; uses very little steam; operated by ordinary workmen; saves formation 
of carbon in retorts: increases yield 10 to 15 per cent. Specially adapted for mzawng air with oil gas. No works 


too small to use them profitably. 


( Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO,, No. i! meeueny, New York. 


WILBRAHAM GAS EXHAUSTER etry sy 


CT ER N¢ 


COMPLETE STEAM OUTFITS FOR ELECTRIC 
LIGHTING STATIONS. 


Steel Boilers set with Jarvis Pat. Boiler Setting 
n COKE SCREENINCS Cor Fuei. 
ARMING TU N & —_ CO. ENGINES, 


lirect to Dynamos, without tsing Shafting. 
SEND FOR CIRCULARS, 
~ ( est Gas & Electric Light Co., Charle 
Gas & I tric Light Co., Schenectady 
kline, Mass 


Prices given on all our specialties delivered at any point in 








t 


ig 





Practical Electric Lighting. 


Price, $1.00. 


Electric Light Primer, 





vortant 
nd Eleetric 


PHILADELPHIA, PA. A. M. CALLENDER & CO., 42 Pine St., N.Y. 


Gasholder Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. P. WHITTIER, 70 Rush St., near Division Av., Brooklyn, N. ¥. 
A Large Quantity of Cround Fire Brick For Sale Cheap. 


1890 DIRECTORY 1890 


OF THE GAS LIGHT COMPANIES of the UNITED STATES & CANADA. 


Price, - - $5.00. 


A. M. CALLENDER & CO. No. 42 Pine Street, N. Y. City. 
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End Elevation . Wee —— Side Elevation. 

The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, eve1 
brought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-0z. Ammoniacal Liquor. 


JAMES R, FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N. Y. City, 


FORT WAYNE ELECTRIC CO. 


FORT WAYNE, IND. 


MANUFACTURERS OF THE 


Slattery Induction System 





LONG DISTANCE INCANDESCENT LIGHTING. 


The Most Carefully Worked Out and Complete Alternating Current System of Electric Lighting in Existence. 


WW Oop 


Automatically Refgulatingse 
ARC DYNAMOS and LAMPS. 


PS Main Office, - - - Fort Wayne, Indiana. 
Factories: Fort Wayne, Ind.: Brooklyn, N. Y. 


BRANCH OF F'ICES. 





Wood Dynamo. 


NEW YORK, - - - - - 115 Broadway. DETROIT, MICH., - - - 57 Gratiot Avenue. 
PHILADELPHIA, - - - - 907 Filbert Street. TORONTO, CANADA, - - 138 King Street, West. 
CHICAGO, - - 185 Dearborn Street. MEXICO, F. Adams’ Successors, - - City of Mexico. 
SAN FRANCISCO, - - 35 New Montgomery Street. CUBA, Maicas & Co., : - - - - Havana. 
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ENGINEERS. 
P.D. WA ER, Chairman 4. H. Me LERT, Ma rr. of Wks 
R. B. KINSEY, F. A. KNOPP, Tr 


MELLERT FOUNDRY & MACHINE 00. hd. 
and READING FOUNDRY CO., Ltd. 


Readings, Fa. 









WORKS ESTABLISHED AT READING. PA.1845 
MANUFACTURERS oF _— 4 
2: A3\ 


cncdiobitinaia Pipe, Valves and Hydrants 
Lamp Posts, Retorts, etc. 


General Foundry and Machine Work. 
JOHN FOX, Selling Agent. (60 Broadway, N.Y. 





THE _ 7 CoarRnT, 


Cast Iron Gas & Wat ter tng 


BRANCH AND SPECIAL CASTINGS. 
7a8-House Bench Cast . Hydre ‘s, Lamp Posts, Fla 
is rehitectural Castir 


GENERAL FOUNDERS AND MACHINISTS, 


Columbus, Ohio. 





M. J. DRUMMOND, 
GACT TRONGAS CATE Ah 


SPECIAL CASTINGS AND LAMP POSTS. 
Office, Corbin Building, 








EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 





GAS AND WATER PIPES. 


192 Broadway, N. Y. \ iI 





GAS AND WATER PIPES. 





- ERIROW 
, gcEsteR CITY, Wy, 
as <* 
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Gastron asd Wee Pps, Sup aes i TATA nn ut 


| Office, Rooms 708 & 704, Provident Bldg., 401 Chestnut St., Phila., Pa. 


WARREN FOUNDRY AND MACHINE CO., 





Ks at Phillipsburgh, N, J. 


New York Office, 160 Broadway. 


v9 CAST TRON WATER AND GAS PIPE 





ches, Bends, Retorts, etc., etc. 














dow 


TSUNA 4} 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS 








JOS. R. THOMAS, | 


No. 42 Pine Street, N.Y. City | 


CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 


FURNISHED 


Contracts taken for all Appliances | 
required at a Cas Works, 


Either for New Works or Extensions to Old Plants. 





Ww Mr. REIT SSS 


rto WM. FARMER) 
No. 94 heen St., N Y. City. 


ONTRACTOR FOR THE ERECTION 
OR APPARATUS OF ANY 


;AS ENGINEER AND 

OF GAS Renae 
CAPACITY. 

Plans and Specifications Furnished. 





DENNIS LONG g ‘COMPANY 


LOUISVILLE, ates 





CAST IRON GAS f WATER PIPE & SPECIAL CASTINGS 


OF ALI SIZES. 


SPIRAL WELD STEEL — TUBES. 








Best Gas Pipe Made 





Strong, Light, Cheap 


THE SPIRAL WELD TUBE COMPANY, - 43 JOHN STREET, N. Y, 


Kine’s Treatise on Coal Cas. 


In 8 Vols. Price per Voi., $10. Sold either by Volume or in Sets. 


AM. CALLLENDER & CO.,. 42 Pine St..N. Y. 
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RETORTS AND FIRE BRICK, RETORTS AND FIRE BRICK. RETORTS AND FIRE BRICK. 


J. H. GAUTIER & CO., LACLEDE FIRE BRICK MFG.CO, MANHATTAN 
CORNER OF MANUFACTURERS OF FIRE BRICK & ENAMELLED CLAY 


GREENE AND ESSEX STREETS, Fire Brick, Gas Retorts, RETORT WORKS 


JERSEY CITY, N../. sii 
ST. LOUIS STANDARD SEWER PIPE. ADAM WEBER. 


Clap ated, Se hey Vien Ulchegn haan tor (CURT GRO BETORTS 
Cla Gas Retorts, Dey teal Clemeke@haiaas on” 
” ; OFFIOR AND DAFOT AND RETORT SETTINGS 
Gas House Tiles, 901, 903, and 905 Pine Street, FIRE BRICKS, TILES, ETC., 
ST. LOUIS, MO. 


Fire Bricks Ete Etec Office and Works, 15th Street and Avenue C., N.Y 


ESTABLISHED IN L845. 


MANUFACTURERS OF 





Ground Clay, Fire Brick and 
Fire Sand in Barrels, B. KREISCHER & SONS, 


J. H. GAUTIER. C. E.GREGORY. C. E. GAUTIER. 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 





BROOKLYN 


clay Relort & Fire Brick Works, Gs Fetorts, 


(EDWARD D. WHITE & CO) 
manntnetrrr otc mater ge iets TILES, FIRE BRICK. 
YAN DYKE, ELIZABETH, RICHARDS & PARTITION STS, 
Office, SS Van Dyke St., Brooklyn, N. Y. AND EVERYTHING IN THE FIRE CLAY LINE. 








Works, ESTABLISHED 1864.— Office, Rooms 19 & 20, Lewis Block 


LOCKPORT STATION, PA. JAMES G ARDNER, J R., PITTSBURGH, PA, P. 0. Box 373 


Successor to WiIiLbLIAM GARDNER et SON. 


Fire Clay Goods for Gas Works. 


‘SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE JU. S. 
H. A. NORTIN, No. 92 WATER STREET, BOSTON, MASS., Agent for the New England States. 








oa ”6Geeee EA Parker-Russell sas aa 
Retort ange Dick C0. Mining and Mfg. Co., RETORT & FIRE BRICK CO. 


MANUPFACTI 


Fire Clay Goods of all Kinds, . Weg: cage 





sta ial sition nuke ard Bldg., Rooms 307 & 308, MANUFACTORY AT 
; “3 Broadway & Locust St., St. Louis. Mo. 
Regenerative Furnaces & Water Gas Goods. ' ati a iain LOCUST POINT BALTIMORE, MD. 
45th St., Clark to La Salle, Chicago. 
lation aR OARHILL GAS RETORT & FIRE BRICK W'KS 
: " « enpioyed atnost endveyin OLAY Retorts, Blocks & Tiles 
GEROULD'S IMPROVED RETORT CEMENT. the manofactare ot 
LALOR LEIS : Materials for Gas Companies FIRE BRICK, FIRE CLAY, 
a aces ce igs Sduidn, “hadd Gleiinst oosteen memnem eee Wee ee AND FIRE CEMENT. 
k. For recommendations and price list address ~—< the pi a ae oag ae e par a - vs ee cman 4 Ked and Huff Ornamental Tiles and Chim. 
O. L. GHROULD & CO..| Kloenne-Brede! Full Depth and | °°% 772, Brin sud Sewer Pine (trem 
Semi-Recuperator Benches, i2x12x2 and 10x10x2 
ioe shspicanictt sities Our Own ie ce Furnaces WALDO BROS., 88 WATER ST., BOSTON, MASS 
Western Agent, H. T. GEROULD, Mendota, D1. for the use of Coal or Coke as fuel. | Sole Agents the New Engiand States, 








Boston Fire Brick Works <:: Gas Retorts and Settings 


Under the Personal Supervision of MR. GEO. CC. HICES ate of « 
Fire Clay Goods oi all kinds. Akron Sewer Pipe, Lime, Cement, etc. Agts. for the Arc Gas a g Governing Gas Burners. 


Send for Cireulars and Prices to 


FISKE, COLEMAN & CO., Managers, No. 62 Congress Street, Boston, Mass. 
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FRED. BREDEL, C. E., 


Contractor for the Complete Erection and Equipment of Gas Works. 
Sole Proprietor of the KLOENNE PATENTS for North America. 


Gas Condensing and RECUPERATIVE 
: Purifying Machine. FURNACES. 


Doing all the Work Betwe 
Shiteaten ds Guide astieer. Adapted to Retort Houses 
With or Without 


No Condensers Required, 
Stage Level. 


No Naphthaline or Pitch 


is Formed. Over 1,400 Retorts Now in 


NIGHER CANDLE POWER. Use in America, 


Tard Annona Wester ee) Inclined Retort 








WATER GAS WASHERS. * Purifying Machine oana a Sena “ve Geka. No, . Capacity, 1 naieen Benches. 
Refers, by permission, to Mr. Eugene V; anderpool, Newark, N. J., and Mr, E. G. Cowdery, Milwaukee, Wis. 
For further informat 


. ERED. BREDEL, 
No. 208 East Seventeenth Street, - - - - New York City. 


_ 
eee 





FLEMMING’S HENRY MAURER Wi SON | THE NEW 


ct | HANDY BINDER, 
| GeneratorGas Furnace pena @ 


Clay Gas Ketorts, roament to any desk or reading table. Th 





e paid. $1 00 
Fire Brick, Tiles, Ete. 


k NEW YORK CITY 


WORKS, Perth Amboy, N. J. Pheiisrt ches neomead aed 
OFFICE, 418 to 422 East 23d St., N. Y¥. ers are not mutilated for subsequent bind- 


BENCH SETTINGS, rssh ier vaanairiataaena: Sees ae 





The American Gas Engineer 











By WILLIAM MOownNnNrE YY. 





Pertaining to the Manufacture, Manipulation, and 
Distribution of Tl luminating Gas. 











Materials furnished and Benches erected by 


J. H. GAUTIER & CO., = Jersey City, N. J. BSO RPascs, has Li Gilt secumaalans co. Fricc, $3. 
Address as above, or D. D. FLEMMING, Jersey City, N. J. A. Ni. CALLENDER & CO.. 42 Pine St.. N. Y. 





ant array s Handbook. 


Consisting of Rules, Reference Tables, and Original Matter 





NEWBIGGING’S HANDBOOK FOR GAS ee AND MANAGERS. 


The present (the fifth)*edition marks an important advance on_those that have go rable additions have been made to the text, 
1 2 
and much of it has been” "rewritten and otherwise y tonto Pri oth, $6. A. M. CALLE ND R & CO., 42 Pine St. N. Y. 
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DAVIS & FARNUM MFG. CO.. 


WAT THAM, MASS. 


PRINCIPAL OFFICE AND WORKS, Waltham, Mass. BOSTON OFFICE, Room 55, Mason Building, 70 Kilby Street. 


SINGLE, DOUBLE, TUBULAR, PIPE, 


AND 


TRIPLE LIFT 


AND 


SINUOUS FRICTION 


sili, Se Con 


OF ANY CAPACITY. 





TRON ROOF FRAMEBHS AND EHLOORS. 
Purifying Boxes, Genter Seal or Valve Connections, Bench Work. 


Reversible Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


Gas and Water Pipe, Flanged Pipe, 


Sugar House Work, and Special Castings of all Descriptions. 





BEstablishedad 1861. Imcorporated 1881. 


KERR MURRAY MFG. CO., 


FORT WAYNE, LIND. 





Those who are in need of 


Holders or fas Works Apparatus of any flescription, 


AND OF THE LATEST IMPROVEMENTS, 


will find it to their interest to 
CET AN ESTIMATE EFROM Ws 
before placing their order. 
As we make a Specialty of this Class of Work, and are Practical Builders 
and Manufacturers of same, 


with our long years of experience in the business, 


WE CAN GUARANTEE YOU SATISFACTION. 


Estimates, Plans ann Specifications Furnished on Application. 
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BARTLETT, HAYWARD & CO. 








Baltimore, 
Triple Double, & Single-Lift ae = PURIFIERS. 
GASHOLDERS CONDENSERS. 
Irn Holder Tanks I+ Sorubbers 
ROOF FRAMES, By BENCH ASTIN, 
Cirders. A) ov stonace Tans, 
BEAMS. Boilers. 








The Wilkinson 1 Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBEL LIME TRAYS. 
Gas Works Designed and Constructed. 





Pascal Iron Works, ®s™szs'sx=° Delaw are Iron Works, 


MORRIS, TASKER & CO., 


INCORPORATED. 
OFFICE, 224 SOUTH THIRD STREET, - - PHILADELPHIA, PA. 


CONTRACTORS, BUILDERS, AND MANUFACTURERS OF 


Gas, asteatenemee << — wWworkKs 


Bench Castings. 





Iron Roofs. 
Condensers. Street Stops, 


Scrubbers. Valves, etc. 


Purifiers. Stand-Pipes. 


Hyd. Carriages. Water & Oil 





Iron Floors, Tanks, all Sizes. 


a Double, and Triple- -Lift Gas Holders. 
SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 
Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & Fittings 


Plans, Specifications and Estimates for all kinds ¢f Machinery furnished on application. 









- ‘ 
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a , Engineers, 

Foundries & Works, fron Founders, 
MILLVILLE, FLORENCE, and 

and CAMDEN, N. J @ — ey | 


Machinists. 


400 Chestnut St., PHILADELPHIA, PA. 


MANUFACTURERS OF 


CAST IRON PIPE, 


Gas Holders, 


SINGLE, DOUBLE, AND TRIPLE LIFTS, W1ITU 
OR WITHOUT WROUGHT IRON 
OR STEEL TANKS. 
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lron Floors and Roofs, Plate Girders. 


Heavy Loam Castings. 


PEt Lakes 3 SS wa Pee es 


HYDRAULIC WORK. 





Lamp Posts, Valves, Ftc 





ASBELL:PORTER COMPANY, 


(Successors to SMITH & SAYRE MFG. COMPANY) 


G. G. PORTER, Prest CHAS. W. ISBELL, Sce’y 


245 Broadway, N. 


Machinery & Anparatts for Cas Warts 


Drawings, Plans, and Estimates Furnished tor the Improvement, Exten- 
sion, or Alteration of Gas Works, or for the 
Construction of New Works. 


Mackenzie’s Patent Rotary and Steam Jet Gas Exhausters, Governors, Compensators, (jimgaes 
Condensers, Washers, Scrubbers. Isbell’s Patent Automatic Street Pressure Governor, = 
we Gas and Water Valves, Hydraulic Main Dip Regulator, Bench Castings, ete. Purifying 


Rorer and “Standard” Sernbhers Ishell’s Patent Self-Sealing] Retort Doors 


THE BRENNER SELF-SEALING RETORT DOOR. 


Simple, Strone, and Durable. 
CLOSES ABSOLUTELY TIGHT & IS LOCKED BY ACAM LEVER. ALL NECESSARY ADJUSTMENT FOR WEAR PROVIDED. 
BUILT BY 


a ISBELL-PORTER COMPANY, 


Successors to Smith & Sayre Mfg. Co.) 


No. 245 Broadway, = = ~ = New York City. 




















. WILLIAM B LUNDIE, Superinte ndent of the 42 Street Station of the Consolidated Gas 
\ Compa1 y, of New York, writes, under date of Jan. 4, 1889: 
\ 9. ian ‘We have 320 Brenner Self Sealing Lids in use al t] is Station. b ult by the Smith &X Say re 
le Mfg. Co. They require very little attention, and are the best of the kind that I have seen, giving 
Brenner Sesf-Seeling Retort Dear entire satisfaction.” 





Jan. 26, 1891. American Gas 7 Light Journal. 139 











GAS WORKS APPARATUS AND CONSTRUCTION, 





GAS WORKS APPARATUS AND CONSTRUCTION. 


JAMES R. FLOYD & SONS, CONTINENTAL [RON WORKS, 


Oregon Tron Works, — 


E 
W. 20th & 2lst. Sts., bet. 10th & llth Avs. E 


NEW YORK CITY. | Gas Eilolders 
s CONDENSERS, SCRUB 
Engineers and Contractors d CRUBBERS, VALVES, 


PURIFIERS, SELF-SEALING RETORT LIDS: 
CONSTRUCTION OF Hydraulic ai: 
GAS WORKS. ee 


And all other articles connected with the man- 
FACTURERS OF 


All Kinds of Castings and STACEY MFG. Co., 
General Ironwork 


cas areanarus, sillgle and Telescopic Gasholders, 


Bench Castings, Regenerative and Half IRON ROOFS. BRIDGES, LAMP POSTS. 
Regenerative Furnace Castings. 


Condensers, Scrubbers, Purifiers, WWater and Oil Tanks, Coal Elevator Cars, 


Street Drips and Connections, COKE CRUSHERS, BENCH CASTINGS, 


a6 ~) vwAULUlL UW., BROOKLYN ’ N ‘ 








Vaives, 
yee Oo f aon 4 ' rt . WwW me ; oe ‘ 3 ‘) viet oa 
Hydraulic Hoisting Purifier Carriage, 424 4!! Kinds of W ve De J cs a: Onl Gas ‘werk 
Self-Sealing Retort Lids, Improved Rolling Mill M fe ey eee 2 ee 
Valve Stand and Indicator, Founadary: Wrought Iron Works: 

Seller’s Cement. 33, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street; 

Plans, Specifications, and Estimates furnished for Constru - - . = 
¢ New or Alteration of OM Works Cincinnati, Ohio. 





Taurel Iron Works. 
FOUNDERS AND MACHINISTS Address, No. 89 Laurel Street, Philadelphia, Pa. 
CHICAGO, ILL. 


Gas Works Apparatus, GASEHOLDERS, 


Single and Telescopic. 


Botton Fomndry C0, “Ytewerct trom works. 


PURIFIERS, CONDENSERS, EXoldocors Biwuilt 18853 to 18900, Imclusiwe: 
BeDCHh WO EK tmnt’ ea sew toenete, 85 abhi 


SPECIALS, LAMP POSTS, "=. iia 
Iron Roofs and Floors. Clason, Mans, (Lan. Milla) ¥ k, 0 





WM. HENRY WHITE. 


No. 32 Pine Street, - - - New YorkE City. 


ENGINEER AN 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Corresy nit dence with Gas (i OM}. niles contemplating extending ) ing thei lames respectfully invited, 
Plans and Estimates |] 
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- GAS COALS. CANNEL COALS. GAS ENRICHERS. 








maesp. roms Se eee ES TIWTS5 Bo COO, és 
228 & 229 Produce H=xchange, New YorE. 


Cable Address, ‘‘ PERKINS, NEW YORKE.”’ Post Office Box 3695, New York. 


CENERAL SALES ACENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS-COAL. 


EION.. W. L. SCOTT, Prest. M. Hi. TAYLOR, Vice-Prest. 


This Colliery is located at SCOTT HAVEN, PA., in the center of the Youghiogheny Gas Coal District, and produces 
the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes, (See Map on p. 87 of this Journat, Feb. 16, °85.) 


PFPOINTS OF SHIPMENT, 


Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. 





Also, SOLE ACENTS for the 


BRECKENRIDGE CANNEL, 


OF BENTUCHY. 


Within the past two years we have delivered this Cannel to over ONE HUNDRED COMPANIES UN THIRTY, 
THREE DIFFERENT STATES, and it is now in use in some of the iarge Gas Works 


On the Continent and in South America, 


where it successfully competes with the Australian Shale. It is the ONLY AMERICAN GAS CANNEL of sufficiently 
high grade to warrant EXPORTATION TO EUROPE AND SOUTH AMERICA, and it is the only economical substi- 
tute for OIL OR NAPHTHA. ONE GROSS TON will produce 


arte oO ce caste G38) ial to) 100,000 Candle Feet of Gas, and 26 Bushels 
| "~~ | of merchantable Coke weighing 900 Pounds 


or 15,000“ . 50“ . 

This is the ONLY GAS CANNEL that will produce a REALLY MERCHANTABLE COKE. It can be delivered 
in parcels of one carload or more to any point in the United States or Canada. Cargo shipments of any size 
required can be made from NEW YORK, PHILADELPHIA, BALTIMORE, or NEWPORT NEWS. Samples will 


be sent and particulars of price, etc., forwarded upon application to above address. 


J AMES & WILLIAM WOOI ), The Standard Oil Company, 


REFINERS OF 


Gas and Cannel Coal Contractors, NAPTHA AND GASOLINES. 


SU MANUFACTURERS 0 





No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. 4 Special Grade of Naptha for 
Gas Companies 
FOR ENRICHINC COAL CAS. 


Correspondence solicited. 


Proprietors of the BATHVILLE COLLIERIES (which produce the 
celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and 





other Collieries. .This Firm offer No. 43 Euclid Avenue, Cleveland, Ohio. 
STANDARD CANNELS, To Gas Companies. 
We ike ft rder CAP BI RNERS to bi l1any amour 
Unequaled as Gas Enrichers. ter 0 stated preamic. Sead tee amein, 
° ° ° . ‘ ‘ Also, SERVICE CLEANERS, DRIP PUMPS, and STREE 
Analyses, prices, and all furtber information furnished on application to MAIN PROVING APPARATUS. 


Agency for U.S, Room 70, Nos, 2& 4Stone St, N.Y.City, "SIRIUS OEE 
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The The Despard Gas Gua (0., THE 
DESPARD Gas coaL. PENN GAS COAL OO, 


AND MANUFACTURERS OF 


em CEE. Coal, Carefully Screened & Prepared for Gas Purposes. 


WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 44 South Street, Baltimore, Md 
ROUSSEL & HICKS, ? » BANGS & HORTON, Their Property is located in the Y gheny Coal Basin, near Irwin and Penn Stations on the 


71 Broadway, N.Y. ) AGENTS. 60 Congress St.. Boston Pennsylvania Railroad, and on the Youghiogheny River. 


OFFER THEIR 





Principal Office: 
209 SOUTH THIRD STREET, PHILA., PA. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River: Pier No. 1 (Lower Side), South Amboy, N. J. 


Chesapeake & Ohio Railway Coal Agency, 
Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COALS. 














Pa : : ——— a 3 From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 
af C. B. ORCUTT, General Agent, - - No. | Broadway (Room 217) New York City. 
Keller's Asta Gke Crusher 
SIMPLE, STRONG, AND DURABLE. Ce, Ee. See Ee IALL, Treas. H.C. ADAMS, Sec. 





alanis me a THE WESTMOREL AND. 0 AL C "} 
CHOLINE ENGINES Chartered. 1556. 


Mines situated on the Pennsylvania and the Baltimore 
Ry peegetse lige ig igo and Ohio Railroads, in Westmoreland County, Penn. 


POINTS OF SHIPMENT: 


ears = Meni on this = he PHILADELPHIA. BALTIMORE. SOUTH AMBOY, WN. J. 








i aaashetinne, ais. WATKINS (SENECA LAKB), N. Y. 
A. MacKinnon Machine Co., Agts., 22 Warren St., NY 
Since the commencement of yperations by this Company its well-known 
King’s Treatise On Coal Gas. Coal has been largely used by the G is Companies of New England and the 
Middle States, and its character is established as having no superior in gas. 
The most complete work on Coal Gas ever published viving qualities, and in freedom from sul} ‘hur and other impurities. 
Three Vols. Bound, $30. Principal Office, 224 South 3d St.., Phila.,. Pa. 





THE CLERK GAS ENGINE CGQ,, 
Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


WM. W. GOODWIN, Prest. E. STEIN, Sec. 


The utility and convenience of the Gas Engine being no longer an open question, it only remains now for 
intending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
manufactured as regards steadiness in runn ng, simplicity, and ease of keeping in repair, and that it gives the greatest 
amount of power for the least money (both a first cost and expense of running) of :ny engine iniaihe. In support of 
this claim we refer to the test of the Gas Engines made under the direction of the American Institute of New York, 
in December, 1885, and heretofore published in these columns. These engines are espevially adapted for continuous 
running under heavy loads, and we can refer to Engines which have run 22 hours a day for months at a time 


Made in Sizes of 5; 10. 15'.20. and 26 Horse Power. All Enaines Gusranteed for One Year, 
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JOHN J. GRIFFIN & CO. 








Nos. 1513, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 






52 Dey St., NEW YORK. 75 N. Clinton St., (fren. r. PERSONS, Manor.) CHICA 
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be APPARATUS FOR AUANTTTATIVE AND QUALITATIVE ANALYSIS. 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 


Estimates Cheerfully Furnished. 


tt NATHANIEBI TUFTS, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


=) Test and Experimental Meters, Pressure Registers, Pressure Gauges. 





7 ‘ow ne ea Pressure and Vacuum Gauges. 
pTrith 40 years’ experience and the METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 
eumacronkeponptl:. Patent Cluster Lanterns for Street Illumination. 





THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 197 Michigan Street. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 





CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc. Ete. 


“Success” and “Perfect” Gas Stoves. 








Jd. A. HARI : 
iii tea cad 184d. 


HARRIS BROS. & CO.., 


Twelfth and Brown Streets, Philadelphia. 


}, Manulacturers of Wet and fry Gas Meters, 


STATION METERS, METER PROVERS, 
BXPERERI MENTAL METERS, SHOW OR GLUAZED METERS 
Pressure and Vactuuon Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS METERS THOROUGHLY REPAIRED ESTIMATES FURNISHED FOU 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. 


fe 
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GAS METERS. GAS METERS GAS METEKsS. 
Established 1834. Incorporated 1863 
WET AND DRY GAS METERS PRESSURE RE ' 
STATION METERS PRESSURE & vl ABLE TEST METERS 
EXHAUSTER GOVERNORS PRESSURI i MENTAL METERS 
DRY CENTER VALVES CRE’ MMONI EST METERS 
GOVERNORS FOR GAS WORKS MAI AAND WA ET PHOTOMETERS. 


Manufactorics: CASS SI" <> V/ ESS. Asconcics: 
177 Elem Street, Cincinnati. 


& 4 ope rG’S “STAND " ”” IGAN 4 EN " 
512 West 22d St., N. Y SUGG’S “STANDARD” ARGAND BURNERS, 244 & 246 N. Wells Street, Chicago. 
SL GG Ss ILL VEEN \ I ING POW i it II I i it “10 North Second Street. St. Louis. 


Arch & 22d Sts ’ Phila. Wet Meters, with Lizar’s **Invariable Measuring’? Drum. 222 Sutter Street, San Francisco, 








EARL MME & NMeceiLHENN YY, 


(Established 1848 


CAS METER MANUFACTURERS, 


Nos. 1339 to 13849 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS. STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 


Danas Da (Ln. naval Tx 
Center Seals, Pressure Registers, Governors, Indicators, 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We emp! a spec force of re} ng meters of all makers. 


i 


THE GOODWIN GAS STOVE AND METER CO, 


Successors too WW. WA. GQOoonDwwyi in cé& Co. 


1012, 1014 & (016 Filbert St., Phila, Pa. 113 Chambers St., N.Y. City. 44 & 46 Dearborn St., Chicagy, Ills. 
WALDO BROTHERS, ee, 88 Water Streets, Boston, Mass. 


Station M ete aes 
Pro rs (sizes 2. 5 ind 10 feet r’ressure Gauges of all kinds, Pre Leg I i é at ire Indicators 
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- WMevels, aNha ali LOoer K£lNas OF dap palais ror use 1n was Orgs. 








Manufacturers of the “SUN DIAL” GAS STOVES, for Cooking and Heating. 


CGoodwin’s improved Lowe’s Jet Photometer. Agents for Bray's Patent Cas Burners and Lanterns. 
Special attention to R f Met t inect th t ‘ QO filled promptly. 
* G B. EDWARDS, Manager, New York. S.S. STRATTON, Manager, Chicago. 


D. MCDONALD & CO., 
GAS METER MANUPAGCTURERS. 


(Established 1: 
51 Lancaster St.. Albany, N. Y. 34 & 36 West Monroe S8t., Chicago. Ill 
STATION METERS, EXPERIMENTAL METERS, METER PROVERS ,-ESSUR [ISTERS, PKLESSURE GAUGES, ETC, 
also STAR GAS STOVES, RANGES, and EZBEATING STOVES. 


We use only the verv best terials, and ploy the most s | rvis f every detail 
we feel-justified -in assuring the public that our g s will gi perfect satisfact t ut il bear the State 


(uspector’s Banat nd will be fully warranted by us.*, KOur Ai 
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GAS INTO POWER. 


BY THE 


OTTO GAS ENGINE. 


CAS POWER. A Source of Revenue to Gas Companies ready to engage in Electric Lighting, building of 
Water Works, Electric Street Railw ay s, ete. 
Coal for producing Cas is less in amount than that for producing Steam, both being measured on an 


equal amount of work performed. And, further, with Gas, 


5O to 90 per Cent. of Value of Coal is Returned 
by sale of Coke and Tar, according to the market value of these products. 
Labor for handling fuel is reduced, by its becoming centralized and confined to the gas bouse and frequently 
has not increased after the addition of a power station. 


With Gas Power, cost of fuel is strictly limited to the time of use. 


MANY VALUABLE 
AND RECENT 
IMPROVEMENTS. 


SIZES 
1-3 to 100 
HORSE POWER. 





Wherever Cas Companies tried Cas Power with Steam Power together in one Station, the use of | 
Steam was subsequently abandoned or restricted, and Cas Power made to take its place. 


Where Gas Companies adopt Gas Power for Electric Plants, Water Works, Sewerage, ete., they not only 
choose the most economical power for their use, but secure to themselves the numerous advantages of increased 
production, without increase of expense, and benefit thereby their entire manufacture. They induce consumers, by 
their example, to abandon Steam for Gas Power, and, by establishing special rates, make 

Gas Power the Leading Power ofr To-Day, 

AND SOLVE AT ONCE THE QUESTION OF FUEL GAS. 


“Otto Gas Engine Works,” . 


SCHLEICHER, SCHUM™M & CO., 
151 Monroe St. (Kent Building), Chicago. 33d & Walnut Sts., Phila. 


NEW YORK ACENCY, 18 VESEY STREET. 








